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PART I
INTRODUCTION

1-01. Location and Description of Project. The Norfork Bridges Project is
located in Township 20 North, Range 12 West in Baxter County, Arkansas, where
United States Highway 62 and Arkansas State Highway 101 cross Norfork Lake. The
project consists of two drilled shaft bridges of concrete and steel to replace
ferry crossings on each of the two highways.

The Highway 62 bridge has a 44-foot-wide roadway which extends 3,460 feet
from west to east in the SEL/4 of Section 27 and the SWI/4 of Section 26. The
bridge has 13 piers with 8-foot-diameter columns spaced 40 feet apart from
center to center. There are 12 piers built in water which are based on 8-foot-
4-inch-diameter rock sockets that extend a minimum of 20 feet into sound rock
formation. However, Pier I is land based on the west abutment with a spread
footing. The girders connecting the piers are of 1/2-inch-thick steel in
13-foot-high "I" beams. The longest span is 255 feet, and the tallest pier is
198 feet. The greatest depth of a pier beneath water is about 153 feet.

The Highway 101 bridge has a 32-foot-wide roadway which extends 2,880 feet
from southwest to northeast in the El/2 of Section 22. The bridge has 11 piers
with 8-foot-diameter columns spaced 28 feet apart from center to center. There
are 10 piers built in water which are based on 8-foot-4-inch-diameter rock
sockets that extend a minimum of 20 feet into sound rock formation. However,
Pier 11 is land based on the northeast abutment with a spread footing. The
girders, like those of Highway 62, are of 1/2-inch-thick steel in 13-foot-high
"I" beams. The longest span is 310 feet and the tallest pier is 213 feet. The
greatest depth of a pier beneath water is about 170 feet.

1.02. Construction Authority. The Norfork Bridges Project is authorized by
Public Law 93-251, Section 15, which was enacted by the 93d Congress on 7 March
1974.

1.03. Purpose of Report. The objective of this report is to describe the
foundation conditions encountered during the construction of both highway
bridges, the methods of construction applied to these conditions, and be a
consolidated record of the foundation-related construction operations. It is
intended to provide information for evaluating any future structure problems or
studies which may relate to foundation conditions, planning future foundation
treatment (if needed), and be a part of the permanent project engineering and
construction record.

1.04. Contractor and Contract Supervision. Massman Construction Company,
of Kansas City, Missouri, was the principal contractor for all of the projects'
foundation work under Contract No. DACW03-79-B-0019, dated 5 April 1979.
Joyner-Cranford and Burke, of Little Rock, Arkansas, was the subcontractor for
the foundation work on the bridges' abutments. McClelland Engineering Company,
of Kansas City, Missouri, was subcontracted to drill seven core holes on the
south abutment of the Highway 101 bridge. Hayes Drilling Company, of Kansas
City, Missouri, was subcontracted to drill the pile holes in the Highway 101
South abutment.
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The contractor was required to establish and maintain an effective quality
control system consisting of plans, procedures, and organization to insure the
contract requirements in materials, equipment, workmanship, fabrication, and
construction operations. A quality control system manager from within the
contractor's organization was required to be at the work site with
responsibility for the regulation of all quality control matters. A fully
qualified staff was required under this system manager with the proper
experience and technical training to perform all quality control activities.
Records and tests of the contractor's quality control for all construction
operations were furnished to the Government as directed by the Contracting
Officer. The entire work was subject to inspection and test by the Government
at all reasonable times and at all places prior to acceptance. In addition, the
project was required to be accessible at any time for inspection by personnel of
the Arkansas State Highway and Transportation Department and the Federal Highway
Administration.

1.05. References.

a. Design Memorandum No. 3, Norfork Lake Highway Bridges, dated
December 1976.

b. Geotechnical Engineering Report, Norfork Lake Highway Bridges,
Howard, Needles, Tammen and Bergendoff, dated December 1977.

c. Natural Gamma-Ray and Caliper Logging, Norfork Lake Bridge
Project, (Warren George, Inc.), Weston Geophysical Corp., dated July 1979.
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PART II
FOUNDATION EXPLORATIONS

2.01. Investigation Prior to Construction. Prior to the 1976 Design
Memorandum No. 3, several alternatives for the proposed bridge sites were
studied. Local geology, water well data, physical properties, and stress
behavior characteristics of typical foundation rocks were studied in detail.
Side wall slopes and rock outcroppings at the sites were examined before the
reservoir was filled. A geophysical survey was performed across the lake
portion of the proposed bridge sites. The survey consisted of high resolution
subbottom profile with an electro-mechanical profiler, fathometer readings to
obtain an accurate vertical profile of the lake bed, and side scan sonar to
provide a plan view of the lake bottom.

The final design and preparation of plans and specifications were contracted
to the Kansas City, Missouri architect-engineering firm of Howard, Needles,
Tammen and Bergendoff under Contract No. DACW03-77-C-O051, dated 13 July 1977,
which in turn subcontracted subsurface investigations to National Soil Services,
Inc. of Houston, Texas. These investigations included laboratory soil tests
determining the Unified Soil Classification, Natural Water Content, and Grain
Size Analysis; Uniaxial Compression Tests on approximately 100 rock core
samples; Standard Penetration Tests and Pocket Penetrometer Shearing Tests of
soil in the field; Mohs Hardness and Schmidt Hardness field tests of rock
samples, and a total of 39 drill holes for both bridge sites.

The 39 drill holes were distributed to investigate overburden and rock
conditions at each pier site and on all four bridge abutments. The sites for
Pier 1, Highway 62 and Pier 11, Highway 101 were located on dry land and drilled
at each end of the long dimension for the designed spread footings. One boring
was drilled at each water pier site, alternating in the right and left drilled
shaft positions. However, the first 3 pier locations of Highway 101 required
additional drill holes to better define more complex subsurface conditions. The
drilling methods used a 6-inch helical auger, a tri-cone roller bit, and coring
as applicable to overburden and rock.

*Iitional subsurface explorations were conducted from January to March of
1979 by Warren George, Inc. of Jersey City, New Jersey, under Contract
No. DACW03-79-C-0011, dated 5 December 1978. These explorations consisted of
36 core holes at sites for Piers 2 through 13 on Highway 62 and for Piers 2
through 10 on Highway 101. The holes were drilled at the socket locations not
covered by the previous explorations of National Soil Services, Inc. and at
locations of suspected solution features between Piers 2 and 5 of Highway 101.
Downhole geophysical gamma and caliper logs were conducted in these borings.
(See references.)

NOTE: Boring logs of the 75 borings drilled prior to construction are not
included in this report. These are included in the Geotechnical Report,

reference 1-05b above, as well as the plans and specifications.

2-02. Investigations During Construction. During construction an HQ
(3.790-in. dia.) core hole was drilled in the bottom of each rock socket. This
was to determine whether a stable foundation existed for a minimum depth of

10 feet immediately below the socket. Most of the sockets required only one
10-foot-deep core hole, but there were a few exceptions, as follow,;:
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a . Due to a cavity in the east socket of Pier 1, Highway 101, it was
decided to lower the socket 8.0 feet below the designed bottom. Therefore, a
core hole was drilled 18.0 feet into the designed bottom before the socket was
deepened, to investigate the 8.0 additional feet of socket to be drilled and the
10.0 feet of rock which would be beneath the final bottom of socket.

b. Two core holes of 16.5 feet and 16.6 feet respective depths were
drilled in the bottom of the west socket of Pier 5, Highway 101. These holes
were drilled to confirm a cavity at about 16 feet below the designed bottom of
socket as indicated by previous exploratory holes.

c. Two core holes of 11.2 feet and 10.2 feet respective depths were
drilled in the bottom of the east socket of Pier 6, Highway 101. These holes
were drilled to determine the extent of a small clay-filled cavity discovered in
the socket floor during the underwater television inspection.

d. Two core holes were drilled in the bottom of the north socket of
Pier 11, Highway 62. The first hole had to be abandoned before completion when
the drill stem broke off in the hole near the 8.0-foot depth. A replacement
hole was then drilled to a depth of 10.08 feet.

e. In some cases several attempts were made in starting the core
hole, due to bowing problems with the extremely long drill stem and casing. The
flexing drill stem and casing, reaching as much as 187 feet in length, would
occasionally bind against each other or cause the drill hole to start at an
angle. After drilling .short distance, these attempted holes would have to be
abandoned, the casing would have to be reset, and another hole would have to be
attempted until the required 10.0 vertical feet of core could be recovered.

Seven core holes were drilled at the Highway 101 south abutment to determine
the top of rock for pile installations. Five holes in the footing area found
the top of rock at depths ranging from 2.5 to 10 feet. Two holes at the wing
wall footer sites indicated top of rock at 17 and 21 feet respectively. Boring
logs of the core holes drilled during construction are included in Appendix C of
this report.
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PART III1
GEOLOGY

3-01. Regional Geology. The Norfork Bridges Project lies within the Salem
Plateau on the southern flank of the Ozark Uplift. The uplift is formed by an
elongated, asymmetric dome trending southwest across most of southern Missouri
and into northern Arkansas as well as parts of northeastern Oklahoma. The dome
has been slowly uplifted through geologic time, and subsequent erosion has
created a maturely dissected terrain with closely spaced, steepsided valleys
between upland remnants of the Salem Plateau. The slight regional dip of
formations in the Salem Plateau is normally radial outward from the apex of the
dome which is located in the Precambrian St. Francois Mountains of southeast
Missouri. The formations are near horizontal with an average dip between 20 and
5O feet per mile and are cherty Ordovician dolomites, which cover most of the

Salem Plateau from the project area in north-central Arkansas northward to the
Missouri River.

3.02. Formations. The only rock formations encountered in the project area
were the undifferentiated Cotter-Jefferson City Dolomites of the lower
Ordovician Period. These two similar formations account for up to 800 feet of
the stratigraphic column. They are 1ithologically undistinguishable and consist
mostly of crystalline, sometimes siliceous, thin to massive bedded, moderately
hard to hard, gray to buff, occasionally sandy or slightly shaly, cherty, and
sometimes vuggy or drusy dolomite. Occasionally, thin layers of sandstone or
shale are interbedded with the dolomite.

3.03. Solution Features. Dolomite is a calcium and magnesium carbonate
which is soluble in groundwater; therefore, geologic solution features are
common in the project area as well as throughout the Salem Plateau. The
solution activity is accelerated by the relatively high, near-surface,
groundwater flow rates caused by the appreciable topographic relief of the
Ozarks. Solution creates channels and cavities along bedding planes, fractures,
and joints, and enlarges some open vertical fractures and joints to form deep
chasms in the subsurface. Differential solution creates highly irregular
bedrock surfaces in some areas, and pinnacles may develop having several
tens-of-feet of relief. In places, considerable sections of dolomite rock
appear to have been separated by solution from the in-situ formation to create
large blocks of float in the overburden. These bedrock irregularities are
generally concealed beneath a mantel of residual soil which was also formed by
solution from the parent carbonate rock. The dolomite is usually an impure rock
containing far less soluble inclusions of clay, sand, and chert. As the bedrock
surface is reduced by groundwater solution, these less soluble materials are
left to accumulate in a residue above the rock. This has formed the typical red
sandy and often cherty clay overburden of the project area.

3.04. Structure. Structurally, the project lies within the rather stable
Mid-Continent Area. The local formations dip up to about 100 feet per mile to
the south, which is somewhat steeper than the average regional dip. There were
no apparent faults in the bridge foundations. Occasionally, high angle, normal
faults of small vertical displacement are found in the general project area, but
they have no indication of movement in recent geologic time. The nearest large
faults occur at the Norfork Dam about 8.3 miles to the south. The dam is built
on a grabened fault block between two major northeast trending faults with

vertical displacements ranging from 40 to 200 feet.
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3.05. Seismicity. The project area is in a Seismic Risk Zone I (minor
damage expected and within about 50 miles of a Seismic Risk Zone II (moderate
damage expected). This Seismic Risk Zone II is roughly concentric about a
Seismic Risk Zone III (major damage expected) at the New Madrid-Rough Creek
Fault area in southeast Missouri. The 1811 and 1812 New Madrid earthquakes
which reached Intensity XII on the Modified Mercalli Scale were centered about
150 to 200 miles from the project. Only earthquakes of minor intensity have
occurred within a 100-mile radius of the project in the last 100 years.
Recently, on 20 January 1982, an earthquake occurred with an epicenter near
Naylor, Arkansas about 85 miles south of the bridges. It registered 4.5 on the
Richter Scale and was barely felt by some people in the project area. The
bridge piers were designed to meet the seismic conditions of the area.

3.06. Bedrock Geology for Highway 62 Bridge. The undifferentiated Cotter
and Jefferson City Dolomites of the lower Ordovician Period were the formations
encountered throughout the Highway 62 Bridge foundation. The dolomite was
generallly thin to massive bedded, moderately hard to hard, gray to buff,
moderately fractured and jointed with zones of frequent fracturing. Fracture
and joint planes were often coated with iron or calcite deposits which indicated
considerable healing. No slickensides or other signs of faulting were noted
throughout the foundation. The dolomite was occasionally sandy, gradational to
dolomitic limestone, or interbedded with thin layers of shale, siltstone,
mudstone, or clay. A white, hard, tightly cemented quartizitic sandstone found
in exploration borings for Piers No. 3 and 11 was also encountered in sockets
for Piers Nos. 2, 3, 4, and 12. It appeared to be in lenticular deposits which
varied in thickness from less than a foot to 3.9 feet. Chert and flint were
relatively common and occurred in both nodules and layered strata. Vugs and
druses often occurred in zones and were usually lined with crystals of quartz,
calcite, or dolomite. Solution cavities occupied several square feet in some of
the socket walls, but none were large enough to create problems. Although many
of the cavities were open, some were clay filled, especially those near the top
of rock. Weathering at the top of rock was generally slight to moderate.

3-07. Overburden for Highway 62 Bridge. Overburden consisted primarily of
residual and colluvial soils along the valley slopes and alluvial soils over the
valley bottom. However, the soil beneath the reservoir level is undoubtedly
reworked in places by the lake water to form new lacustrine deposits. The
residual soil consists of a red clay containing sand and chert fragments which
has been derived from the bedrock by solution and other weathering processes.
Colluvium is formed along the valley slopes by residual materials moving
downslope under the influence of slopewash and mass-wasting such as soil creep.
The alluvial soils consist of sorted or semi-sorted deposits of clay, silt,
sand, and gr-iel which comprises most of the valley fill.

The depth of overburden at the pier foundations ranged from 2.0 feet at Pier
No. 13 on the east valley slope to 30.3 feet at Pier No. 8 in the valley fill.
The residual and colluvial soils on the east valley slope ranged in depth from
2.0 feet at Pier No. 13 to 4.8 feet at Pier No. 12. However, the deposits on
the west valley slope were considerably thicker and ranged in depth from
4.2 feet at Pier No. I to 27.7 feet at Pier No. 4. The deepest overburden was
30.3 feet in the alluvium at Pier No. 8, but Pier No. 9 had only 2.7 feet to
3.7 feet of alluvium. Otherwise, the shallowest alluvium was 17.1 feet at Pier
No. 10 and depths usually ranged around 25 feet +.
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The depth of overburden was relatively shallow on both bridge abutments. On
the east abutment overburden ranged from 3.5 to 17.5 feet deep, and on the west
abutment it ranged from 0.5 to 9.5 feet in depth.

3-08. Bedrock Geology for Highway 101 Bridge. The bedrock of the bridge
foundation on Highway 101 was generally similar to that on Highway 62. However,
there were a few exceptions due to local formation variations, degree of
fracturing, and solution effects.

The bedrock encountered throughout the foundation was the undifferentiated
Cotter and Jefferson City Dolomites of the lower Ordovician Period. It was
generally a thin to massive bedded, moderately hard to hard, gray to buff,
moderately fractured and jointed dolomite which was occasionally sandy,
gradational to dolomitic limestone, or interbedded with thin layers of shale.
Hard, tightly cemented, white quartzitic sandstone was encountered in Piers
Nos. 1 and 2. These appeared to be lenticular deposits which varied in
thickness from less than a foot to 6.58 feet. Both nodules and layers of chert
and flint were relatively common. Vugs and druses often occurred in zones and
were usually lined with crystals of quartz, calcite, or dolomite. For the most
part, weathering was slight to moderate except in extremely fractured and
jointed areas.

Although there were zones of frequent fracturing throughout the foundation,
the sockets for Piers No. 2 through 5 were the most intensely fractured.
Weathering in this area was evidenced by considerable iron staining. Otherwise,
fractures and joints were often healed with silica, carbonate, or iron oxide
cement. No slickensides or fault displacements were noted in any of the
fractures.

The first five piers contained several zones of a soft, porous, sometimes
friable, yellow to buff to tan rock which was initially called siltstone.
However, some of the material encountered in these soft rock zones appeared to
be soft, weathered dolomite with the same structure as the surrounding
formations. It has been noted that R. L. Heller (1954) described the Jefferson
City Dolomite as commonly containing a "very fine-grained, thin to massive
bedded, argillaceous to silty, gray to buff cotton rock". "Cotton rock" is
defined by the American Geological Institute's Glossary of Geology (1974) as "a
term used in Missouri for a soft, fine-grained, siliceous, white to slightly
gray or buff magnesian limestone having a chalky or porous appearance that is
suggestive of cotton". This definition closely fits the soft, porous rock which
was described as siltstone in the field logs and previous reports on the Highway
101 Bridge foundation. The occurrence of this rock in the most fractured and
jointed area of either bridge foundation suggests that the cherty, often
siliceous dolomite was subjected to intense solution activity giving it the
altered cotton rock appearance. An x-ray diffraction analysis was conducted on
a small sample taken from soft rock zone in the west socket of Pier 5. The
analysis indicated that the sample was high in silica with small amounts of
dolomite, mica, and iron. This could be interpreted as a weathered chert or a
highly siliceous dolomite having most of the soluble dolomite leached away. in
any case, the soft rock appears to be the product of solution weathering rather
than a siltstone deposit.
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There were both clay-filled and open cavities which varied in size, but only
Piers Nos. 1 and 5 had any large enough to require design adjustments. The east
socket of Pier No. I was deepened 8 feet due to a clay-filled cavity which had a
deep pocket covering abot 80 square feet of the socket wall. At Pier No. 5 the
top of socket was raised 14 feet above design elevation due to deep recesses
which occurred in the lower west socket. However, drilling action, time, and
cuttings indicated that the recesses were probably caved-in areas of soft rock
rather than solution cavities.

3-09. Overburden for Highway 101 Bridge. The general soils types and
descriptions are the same for the overburden at the Highway 101 Bridge as for
that at the Highway 62 Bridge. The valley slopes are covered with residual and
colluvial deposits of red sandy and cherty clay. The valley fill consists
mostly of alluvial deposits of clay, silt, sand, and gravel.

The depth of overburden at the pier foundations ranged from 2.9 feet at Pier I.
No. 5 on the valley bottom to 52.2 feet at Pier No. 10 on the north valley
slope. The overburden was thinnest near the center of the valley and thickened
progressively toward the valley sides. Depth of overburden was no greater than
11.0 feet through Piers Nos. 4, 5, 6, and 7. Overburden on the south valley
bottom was 16.3 feet to 26.5 feet thick at Pier No. 2. on the north valley
bottom it was 22.2 feet to 23.0 feet thick at Pier No. 8. Overburden on the
south valley slope was 18.7 to 19.5 feet thick at Pier No. 1. On the north
valley slope it ranged from 24.4 feet thick at Pier No. 9 to 52.2 feet thick at
Pier No. 10.

The depth of overburden varied considerably on both bridge abutments, but
particularly on the south abutment where solution weathered pinnacles apparently
existed. The depth of overburden on the south abutment ranged from 2.5 to
21.0 feet and on the north abutment it ranged from 15.0 and 27.5 feet.

3-10. Engineering Characteristics of Bedrock. The Unconfined Compressive
Strength and the Modulus of Elasticity were considered the two most important
and reliable parameters of the bedrock foundation. The Modulus of Elasticity
was based on the slope of the stress-strain curve at a point equal to
50 percent of the ultimate unconfined compressive strength which tands to
represent a linear stress-strain relationship. From laboratory ten~ts on rock
cores and other data obtained from the subsurface investigations, the Modulus of
Elasticity was found to range from 112,000 TSF (tons per square foot) to
400,000 TSF. A general Modulus of Elasticity of 125,000 TSP was considered
reasonably applicable for both bridge foundations with a Maximum Allowable End
Bearing of 35 TSP at the socket bottom. However, no side friction was included
in developing the axial capacity, and considerable support would actually be
developed by the concrete-bedrock interaction throughout the socket depth.

3-11. Engineering Characteristics of Overburden. The bridge foundations
are primarily dependent on the physical characteristics of the bedrock rather
than the overburden. Therefore, no strength tests such as Unconfined
Compression, Triaxial Shear, or Direct Shear tests were performed on the
overburden material. However, general overburden characteristics were defined
according to the Unified Soil Classification, the Pocket Penetrometer Test which
gives an approximate soil shearing strength, and the Standard Penetration Test
which gives the penetration resistance and consistency of cohesive soils. This
information was recorded on the exploratory boring logs.

8



PART IV
SPECIAL DESIGN CONSIDERATIONS

The sockets were analyzed for stresses due to design bending moments and design
shears, assuming a rock modulus of 125,000 TSF. The results of this analysis
indicated the following conclusions:

a. The maximum lateral pressure on the surrounding rock would be
approximately 90 kips. Any local yielding of the rock would result in
significantly lower lateral pressure.

b. Calculated maximum shears vary depending on the rock modulus
assumed. Unit shear stresses cannot be calculated because the shear acts on
both the concrete and the rock. The maximum unit shear stress occurs at the top
of socket and is approximately 20 p.s.i.

c. There would not be a significant increase in bending moment from
that at the top of socket, regardless of local yielding.

d. Bending moments would be reduced to the level that the socket
without reinforcing steel could adequately resist the moment at any point
10 feet or more below the top of socket.

e. Local yielding of the top of socket would not significantly
increase bending moments in the columns. Maximum deflection at the top of
socket due to local yeilding would be 0.002 feet.

f. The surrounding rock within the top 10 feet of socket could be
somewhat broken, thus permitting localized yielding; however, the average
joint-fracture spacing for the top 10 feet increment should be no closer than
1-1/2 inch. The bottom 10 feet of surrounding rock should have minimum of
broken rock. The average joint-fracture spacing for the lower 10 feet of socket
should be no closer than 6 inches.

g. If the bottom of the socket would be lowered by less than 10 feet,
it would not be necessary to extend the reinforcing steel cage if it could be
adequately supported during placement of tremie concrete.

The point of fixity was assumed for design at 1 foot below the top of rock
socket for determining the equivalent column length in the longitudinal frame
analysis for earthquake forces. It was determined that the top of rock socket
elevations could be lowered 5 feet without a significant effect on the bridge
design analysis.

The sockets were designed for bearing at the bottom of the socket at
20 TSF. However, significant side friction in the constructed sockets would
reduce the end bearing too much less than 20 TSF. Therefore, it was considered
that up to 25 percent of the socket bottom did not have to be sound rock, but at
least 10 vertical feet of solid rock should be immediately below the bottom of
the socket.

9



If a clay and/or cavity zone occurred continuously around a socket wall
with a total thickness greater than 1.0 foot, the design recommendation was that
the bottom of the rock socket should be lowered 1.0 foot for each 1.0 foot of
the zone's thickness.

If cavities occurred which extend over more than 10 square feet of a socket
wall, the design recommendation was that the bottom of the rock socket should be
lowered 1.0 foot for each 10.0 square feet of the cavity area.

MW
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PART V
EXCAVATION PROCEDURES

5-01. Overburden Excavation. Overburden was excavated to bedrock at the

east abutment of Highway 62 and at Pier No. 1 of Highway 62. Otherwise, there
was little to no overburden excavation on the other abutments of the bridges,
since embankment was placed essentially on the ground surface. However, the
ground surface was stripped and scarified as required for foundation
preparation. Also, benching was required for any ground surface which sloped
greater than 1 vertical to 3 horizontal. Most of the overburden excavation on
land was conducted with 977 L loaders, but a backhoe was used for the spread
footing excavations at Pier No. 1, Highway 62 and Pier No. 11, Highway 101.

Overburden was excavated at each rock socket location by a crane equipped
with a clam shell bucket. The uneven and weathered bedrock surface was loosened
by repeatedly dropping a large chisel-pointed chopping bar over .he excavation
area. Upon removal of the loosened rock with the overburden, the socket
bedrock surface was left reasonably level in most cases. The overburden
excavation and disposal was kept entirely underwater and near the lake bottom to
avoid turbidity problems.

5-02. Rock Excavation. The majority of the rock excavation was by
drilling of rock sockets for the 22 piers located in water. The procedure began
by stationing a two-holed template barge over the drill site with four steel
anchors. Two 10-foot-diameter casings equipped with ripping teeth were then
lowered to the lake bottom through the template holes. Each casing was
connected to the kelly and turned with the drill rig until the ripping teeth had
cut a firm seat into the rock formation. In some cases sand and/or grout were
poured on the top of rock to provide a smoother starting surface. Finally, the
8-foot-4-inch drill bit was lowered through the casing and drilling began.

Reverse rotary was the primary method of drilling except at a couple of
locations where straight rotary was used. In reverse rotary drilling the
cuttings were lifted to the surface by air pressure through an 8-inch pipe in
the center of the kelly-drill stem and then were forced through a hose into a
disposal barge. The cuttings were lifted in a mixture of about 50-percent air
and 50-percent water with a flow of approximately 2,000 gal/mmn. The disposal
barge filtered the drill water through two barriers of Bidum C-42 fabric before
releasing it into the bottom of the lake through a 6-foot-diameter pipe. The
cuttings were retained in the barge to be emptied at a designated spoil pit on
land. However, it was necessary for the depth of water to equal approximately
two-thirds of the height of the drill stem for the reverse rotary system to have
enough lift pressure to remove the cuttings properly. Therefore, due to shallow
water at Pier No. 13 on Highway 62 and Pier No. I on Highway 101, the reverse
rotary system was converted to straight rotary with air pressure assistance. in
straight rotary the drill cuttings rose to the surface with the drill water
which flowed upward through the annular space on the outside of the kelly-drill
stem. The cuttings and drill water then flowed out of the casing through slots
just above the lake surface. Since both of these piers were located within a
few feet of dry land, the drill water and cuttings were separated from the open
lake by a tarp curtain which was spread from the drill barge to the shore.



The socket drill was designed and constructed by the Steven M. Hain
Company, Inc. of Garland, Texas, and was operated on a Manitowoc 4100 crane.
The drill bit assembly was 8 feet 4 inches in diameter and consisted of
14 roller-cone, carbide tipped bits arranged in concentric pattern on a circular

connecting plate. Several steel plates were added above the drill bits to give
a total assembly weight of 120,000 pounds. The bit was designed to operate with
a crushing action assisted by water jetting, and it appeared to perform best in

hard, brittle material which was characteristic of much of the local dolomite.

The only rock excavation other than drilling was on Highway 62 at the east
bridge abutment and at the spread footing foundation of Pier No. I. These

excavations were relatively small and were accomplished with an air percussion

hammer operated on a backhoe.

r
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PART VI
PILE INSTALLATIONS

Both vertical and battered piles were installed at all four bridge
abutments and at Pier No. 11, Highway 101. All of the piles were HP12X53 in
size and had a maximum bearing per pile of 55 tons. The piles were driven by
Massman Construction Company using a Vulcan 50C hammer. Refusal for this hammer
was defined by the Contracting Officer as five blows for the last one-quarter
inch of driving, or when damage to the top of the piling occurred as judged by
the Contracting Officer's representative.

6-01. Piles for East Abutment, Highway 62. The Highway 62 east abutment
was primarily founded on bedrock, but four piles were driven in the wingwall
foundations. There was a vertical pile and a battered pile for each of the two
wingwalls, and the battered piles sloped at 4 inches per foot. The pile tip
elevations at the north wingwall were 587.4 for the battered pile and 587.6 for
the vertical pile with a penetration of 9.9 feet and 9.1 feet respectively. The
pile tip elevations at the south wingwall were 592.1 for the battered pile and
591.3 for the vertical pile with a penetration of 9.1 feet and 9.4 feet
respectively.

6-02. Piles for West Abutment, Highway 62. There were 13 vertical piles
and 16 battered piles driv-'i in the west abutment of Highway 62. The battered
piles had a slope of 4 inches per foot. The pile tip elevations were estimated
in the plans to be about 584 for the abutment proper and 588 for the wingwalls;
the actual elevations ranged from 583.90 to 592.32. Penetration ranged from
19.10 feet to 31.45 feet for the vertical piles and from 22.1 feet to
34.07 feet for the battered piles.

6-03. Piles for Pier No. 11, Highway 101. There were 20 vertical piles
and 20 battered piles driven at Pier No. 11, Highway 101. Each spread footing
had 10 vertical piles, 5 piles battered to the north, and 5 piles battered to
the south. The battered piles had a slope of 3 inches per foot. The pile tip
elevations were estimated in the plans to be at about 515 for the west footing
and 529 for the east footing; the actual elevations ranged from 514.7 to 543.9.
Penetration ranged from 19.3 feet to 39.4 feet for the vertical piles and from
11.8 feet to 42.6 feet for the battered piles.

6-04. Piles for North Abutment, Highway 101. There were 11 vertical piles
and 12 battered piles driven in the north abutment of Highway 101. The battered
piles had a slope of 4 inches per foot. The pile tip elevations were estimated
in the plans to be from 568 to 578 for the abutment proper, 560 for the west
wingwall, and 607 for the east wingwall; the actual elevations ranged from
578.56 to 593.77. Penetration ranged from 19.5 feet to 33.8 feet for the
vertical piles and from 21.3 feet to 36.3 feet for the battered piles.

6-05. Piles for South Abutment, Highway 101. There were 4 vertical piles
and 3 battered piles driven-in the south abutment of Highway 101. A vertical
pile and a battered pile were driven at each wingwall, and the other 3 piles
were driven in the abutmer-. proper. The battered piles had a slope of
4 inches per foot. The pile tip elevations ranged from 579.35 to 584.60 for
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the wingwalls and from 575.85 to 577.45 for the abutment proper. Penetration
ranged from 11.9 feet to 19.5 feet for the vertical piles and from 13.0 feet to
20.1 feet for the battered piles.

Bedrock was too high in most places for the piles to be driven to a
suitable depth in the south abutment; therefore, 16 additional piles were
concreted in drilled holes. These holes were 18 inches in diameter and
consisted of 7 vertical holes and 9 battered holes sloping at 30 degrees from
vertical. The vertical holes were drilled at least 2.0 feet into sound rock and
ranged in depth from 5.1 feet to 12.9 feet. The battered holes extended from an
approximate ground elevation of 588 to elevation 577 and encountered sound rock
at a depth of 4.7 feet and above. In each hole concrete was poured around a
pile and vibrated into place.

14
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PART VII
CHARACTER OF FOUNDATION

The foundation proved to be quite good for both bridges. Most solution
cavities encountered were relatively small, fracturing was usually moderate with
most of the intense fracturing in restricted zones, and there was no evidence of
faulting. There were zones of soft, weathered dolomite and chert in the first
five pier foundations of Highway 101, but most of the rock beneath both bridges
was a hard, blocky to massive dolomite that was easily drilled. Although the
contract bidding schedule for each bridge allowed 50 additional linear feet of
rock excavation to replace poor socket conditions, the only such extended
excavation was 8 linear feet in the east socket of Pier i, Highway 101. Rock
socket drilling logs are included in Appendix B of this report.

The following is a summary of the foundation conditions encountered in each
rock socket: (Sheets 6 through 52 of the attached drawings are detailed
geologic maps of each drilled rock socket.)

7-01. North Socket, Pier 2, Highway 62 (elev. 482.27 to 503.30). The rock
surface was relatively smooth with no cavities. There were a few blocky areas,
but the rock was mostly massive. Vertical fractures were most prominent in the
lower portion of the socket, and horizontal fractures were more prevalent in the
upper portion. The drilled rock was moderately hard to hard dolomite with a
trace of shale and clay. There was a 4.5-foot-thick bed of quartzitic sandstone
or orthoquartzite at elevation 489.10.

7-02. South Socket, Pier 2, Highway 62 (elev. 482.56 to 503.30). The
rock surface was relatively smooth but somewhat more fractured than the
adjacent north socket. Nearly vertical to diagonal fractures were prominent
in the lower three-fourths of the socket. Horizontal fractures were prevalent
in three zones which occured in the lower, middle, and upper socket. There were
no major cavities but some occasional vugs. The drilled rock was moderately
hard to hard dolomite with traces of shale and chert. There was a 3.9-foot-
thick quartzitic sandstone bed at elevation 488.37.

7-03. North Socket, Pier 3, Highway 62 (elev. 451.00 to 471.00). This
socket had a noticeable cavity which was apparently derived by the solution
weathering of a vertical joint. The cavity covered approximately 6.0 square
feet of socket surface area between elevations 463 and 471. However, it was
not large enough to require any remedial action. There were also a few
smaller cavities and vugs. There was a prominent 1l-foot-long horizontal
ledge at elevation 468.3 which may have been part of a cavity floor. The
rock was broken to blocky near the rock ledge, but otherwise blocky to massive.
The predominant fracturing was nearly vertical throughout the socket. The
drilled rock was moderately hard to hard dolomite with occasional chert and a
trace of green mudstone.

7-04. South Socket, Pier 3, Highway 62 (elev. 451.00 to 471.00). The
rock surface was blocky to massive and relatively smooth with a few small
cavities and vugs. Most fractures were nearly vertical, but three closely
spaced horizontal fractures were conspicuous in the eastern half of the socket
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at about elevation 466. The drilled rock was moderately hard to hard dolomite

with a 1.4-foot-thick bed of quartzitic sandstone at elevation 456.9 and an
0.2-foot-thick layer of claystone at elevation 458.6.

7-05. North Socket, Pier 4, Highway 62 (elev. 426.85 to 448.00). There
was a zone of cavities near elevation 439 and another near elevation 448.

However, many of the cavities were shallow, and none occupied over a few square
feet of the socket wall. The area between these cavity zones contained
occasional vugs and small cavities. Otherwise, the rock surface was relatively
smooth. There were a number of minor diagonal fractures, but the most prominent
fracturing was horizontal, especially below elevation 437. The drilled rock was
moderately hard to hard dolomite with traces of shale, some clay in cavities, a
1.2-foot- thick seam of chert at elevation 441.59, occasional chert nodules, and
a 1.6-foot-thick bed of quartzitic sandstone at elevation 442.79.

7-06. South Socket, Pier 4, Highway 62 (elev. 426.87 to 448.00). The
rock surface of this socket was very similar to that of the adjacent north
socket. There were two cavity zones, one near elevation 442 and another near
elevation 448 with a few vugs and small cavities scattered among and between the
two zones. Many of the cavities were only shallow recesses, and none occupied
over a few square feet of the socket wall. However, some of the cavities at the
448 elevation were deep and extended considerably above the top of socket.
There was no need to drill the socket deeper, but the inner concrete forms had
to be set at about elevation 447 to avoid the cavities at the top of socket.
The rock surface between the two cavity zones was somewhat blocky. Below
elevation 439 the rock surface was relatively smooth, there were no cavities,
and horizontal fracturing appeared particularly prominent. The drilled rock was
moderately hard to hard dolomite with traces of shale and chert, an 0.5-foot
quartzitic sandstone bed at elevation 444.21, and a 2.4-foot quartzitic
sandstone bed at elevation 441.24.

7-07. North Socket, Pier 5, Highway 62 (elev. 406.75 to 427.30). The rock
surface was generally smooth and massive for the most part. There were a few
vugs but no large cavities. Horizontal fractures and numerous small irregular
fractures occurred intermittently throughout the socket. The drilled rock
consisted of moderately hard to hard dolomite with occasional shale and traces
of siltstone and chert.

7-08. South Socket, Pier 5, Highway 62 (elev. 406.91 to 427.30). The rock
surface was relatively smooth and varied from massive to blocky. There was a
zone of small shallow cavities along a horizontal joint at elevation 419.20.
Horizontal fractures and numerous small irregular fractures were prevalent
throughout the socket. The drilled rock was moderately hard to hard dolomite
with a few thin sandstone and shale layers.

7-09. North Socket, Pier 6, Highway 62 (elev. 408.75 to 429.00). The rock
surface was generally smooth except for a vuggy zone with intermittent small
shallow cavities between elevations 415 and 419. Diagonal to vertical fractures
were most numerous below elevation 418, but horizontal fractures were prominent
throughout the socket. The drilled rock was moderately hard to hard dolomite
with a few chert nodules and occasional thin layers of shale. Some clay
occurred in small cavities.
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7-10. South Socket, Pier 6, Highway 62 (elev. 408.10 to 429.00). This
socket was very similar to the adjacent north socket. The rock surface was
generally smooth except for a vuggy zone with intermittent small shallow
cavities between elevations 416 and 418.50. Diagonal to vertical fractures were
most numerous below elevation 417, but horizontal fractures were prominent
throughout the socket. The drilled rock was moderately hard to hard dolomite
with some chert and occasional thin shale layers. Some clay occurred in small
cavit ies.

7-11. North Socket, Pier 7, Highway 62 (elev. 409.52 to 428.90). The rock
surface was generally smooth, but there were several cavities scattered
throughout the socket with the largest covering an area of about 2 square feet.
There were two zones of horizontal fractures, one between elevations 415.5 and
418.5 and anozher above 428.6. otherwise, the fractures were generally small
and irregular ranging from diagonal to vertical. The drilled rock was
moderately hard dolomite with occasional chert nodules. There was some clay in
a few of the cavities.

7-12. South Socket, Pier 7, Highway 62 (elev. 408.79 to 428.90). The rock
surface was smooth and massive for the most part. A couple of shallow recesses
occurred between elevations 428 and 430. There were occasional small diagonal
to vertical fractures, but the most prominent fractures were horizontal. The
drilled rock was moderately hard dolomite with some chert and traces of shale.

7-13. North Socket, Pier 8, Highway 62 (elev. 405.53 to 426.80). The rock
surface was generally smooth. There were no cavities. Hiorizontal fractures
occurred intermittently throughout the socket, and there were a few small
diagonal to vertical fractures between elevations 412 and 420. The drilled rock
was moderately hard to hard dolomite with occasional thin shale seams.

7-14. South Socket, Pier 8, Highway 62 (elev. 405.66 to 426.80). The rock
surface was generally smooth. There were no cavities, but a few vugs occurred
below elevation 407. There were occasional smill diagonal to vertical
fractures, but horizontal fractures were predominant throughout the socket. The
drilled rock was moderately hard to hard dolomite with a few thin shale scams
and traces of chert.

7-15. North Socket, Pier 9, Highway 62 (elev. 403.00 to 424.20). There
was a zone of cavities in this socket between elevations 412 and 414.5. The
cavities appeared deep in places and the largest covered a surface area of
about 17 square feet. Since there was a 1.2-foot overdrill in the socket depth,
there was no need to deepen the socket due to the cavity. Otherwise, the rock
surface was relatively smooth. The most prominent fractures were horizontal,
but diagonal to vertical fractures were scattered throughout the socket. A zone
of diagonal fractures occurred just below the cavities between elevations 4n83
and 412. The drilled rock was moderately hard to hard dolomite with occasional
thin shale seams and chert nodules.
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7-16. South Socket, Pier 9, Highway 62 (elev. 403.04 to 424.20). A zone
of cavities also occurv' d in this socket, but they were at a slightly lower
elevation than in the adjacent north socket. The cavity zone was between
elevations 408 and 412. These cavities appeared deep in places, but the
largest, which covered a surface area of about 15 square feet, was shallow for
the most part. The large cavity was too shallow to require drilling the socket
deeper; however, there was a 1.16-foot overdrill in the socket depth. The rock
surface was otherwise blocky to massive. There were numerous diagonal fractures
throughout the socket, but they were especially prevalent in the south half.
Horizontal fractures were prominent above the cavity zone. The drilled rock
consisted of moderately hard to hard dolomite with occasional chert, thin shale
seams, and a trace of soft claystone.

7-17. North Socket, Pier 10, Highway 62 (elev. 402.48 to 424.50). There
was a zone of shallow cavities between elevations 411 and 412 which correlated
with the cavity zones in the Pier 9 socI-ts. However, the cavities were
evidently not continuous between piers since they were relatively shallow at
Pier 10. Otherwise, the rock surface was generally smooth and massive for the
most part. Horizontal fractures occurred intermittently throughout the socket.

There was a zone of prominent diagonal fractures below the cavities to elevation
407. The drilled rock was moderately hard to hard dolomite with occasional thin
shale seams.

7-18. South Socket, Pier 10, Highway 62 (elev. 403.36 to 424.50). There
was also a zone of shallow cavities in this socket between elevations 411 and
412, but these cavities were generally smaller than those in the adjacent north
socket. The rock surface was relatively smooth but somewhat more fractured than
the north socket. There was a zone of diagonal fractures below the cavities to
about elevation 405, and horizontal fractures were prominent throughout the
soc;:et. The drilled rock was mostly a moderately hard to hard dolomite with
occasional chert and thin shale seams.

7-19. North Socket, Pier 11, Highway 62 (elev. 404.77 to 426.00). There
was a zone of small shallow cavities and vugs between elevations 414 and 416.
Otherwise, the rock surface was relatively smooth with horizontal fractures
prevalent throughout most of the socket. There was a zone of diagonal fractures
below the cavities to about elevation 407. Although at a slightly higher
elevation, this zone of cavities and the underlying diagonal fractures
correlated with similar zones in Piers 9 and 10. The drilled rock was
moderately hard to hard dolomite with occasional chert and thin layers of
shale.

7-20. South Socket, Pier 11, Highway 62 (elev. 404.90 to 426.00). There
was a zone of numerous vugs with a few small shallow cavities between elevations
414.5 and 418. This zone was similar to the cavity zone in the adjacent north
socket, but it was more vuggy. The rock surface was otherwise relatively smooth
although it was frequently fractured. Diagonal fractures were prominent beneath
the cavity zone, and horizontal fractures persisted throughout the socket. The
drilled rock consisted of moderately hard to hard dolomite with occasional thin
shale layers and a trace of siltstone.
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7-21. North Socket, Pier 12, Highway 62 (elev. 403.02 to 450.70). The
rock surface was generally blocky with several shallow cavities and recesses
scattered throughout the socket between elevations 434 and 435. Horizontal
fractures were prominent below elevation 434 and above elevation 443. Small
diagonal to vertical fractures occurred throughout the socket. The drilled rock
was mostly a moderately hard to hard dolomite with traces of siltstone and clay.
Quartzitic sandstone occurred between elevations 441.78 and 435.48 interbedded
with hard siliceous dolomite.

7-22. South Socket, Pier 12, Highway 62 (elev. 429.71 to 450.70). The
rock surface was blocky for the most part except for massive areas in the upper
and lower 4 feet of the socket. There were several shallow cavities and
recesses scattered through the central part of the socket between elevations 437
and 448. Numerous small irregular fractures occurred in the blocky cavity area,
but otherwise, horizontal fractures were prominent. Part of an exploratory core
hole was observed in the western wall of the socket. The drilled rock was
moderately hard dolomite with interbedded quartzitic sandstone from elevation
443.47 and 438.07.

7-23. North Socket, Pier 13, Highway 62 (elev. 513.70 to 534.70). The
rock surface was relatively smooth with no cavities. There were numerous
horizontal fractures throughout the socket and a few diagonal to vertical
fractures. Part of an exploratory core hole was exposed in the socket's west
wall. The drilled rock was moderately hard to hard dolomite with occasional
chert, thin layers of shale, and a trace of sandstone.

7-24. South Socket, Pier 13, Highway 62 (elev. 513.70 to 534.70). The
rock surface was relatively smooth with no cavities. There were numerous
horizontal fractures throughout the socket and occasional diagonal to vertical
fractures. The drilled rock was moderately hard to hard dolomite with a trace
of chert and shale.

7-25. West Socket, Pier 1, Highway 101 (elev. 497.57 to 517.90). The
rock surface was generally smooth for the most part with a few small cavities
and shallow recesses below elevation 507. Horizontal fractures occurred
intermittently throughout most of the socket, but were particularly prevalent
below elevation 501. There were several scattered vertical to diagonal
fractures, but they were most prevalent in the upper northeast section of the
socket. The drilled rock was moderately hard to hard dolomite with occasional
clay; there was interbedded quartzite from elevation 503.98 to the bottom of the
socket.

7-26. East Socket, Pier 1, Highway 101 (elev. 489.62 to 517.90). This
socket had a cavity around about 8/9 of the wall of the hole from elevation
503.1 to 510.5. The upper part of the cavity was shallow, but the lower portion
was deep and involved about 80 square feet of the socket wall. Therefore, the
socket was lowered 8 feet below the designed bottom, allowing I foot additional
depth for each 10 square feet of the deep cavity area. There was another cavity
zone between elevations 499.4 and 502 which amounted to only two shal low
recesses about I foot thick extending parallel around about two-thirds of the
socket wall; these cavities required no remedial action. There was also a
shallow recess from elevation 496 to 498.2, and another from about elevation 515
to 518.
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Otherwise, the rock surface was mostly blocky with some massive, smooth areas
above elevation 512. Horizontal fractures were prominent below elevation 500.
There were numerous diagonal to vertical fractures throughout the socket, but
they were particularly prominent below elevation 493 and in the northen half of
the socket above elevation 511.40. The drilled rock was moderately hard to hard
dolomite with clay in cavities and a trace of siltstone or weathered dolomite.
There were intermittent, thin quartzitic sandstone beds from elevation 502.63 to
500.53 and from elevation 497.83 to the bottom of the socket.

7-27. West Socket, Pier 2, Highway 101 (elev. 411.68 to 432.00). The rock
surface was smooth and massive above elevation 422.5, but it was blocky below
that elevation. There were proriinent horizontal fractures and numerous small
diagonal to vertical fractures in the blocky area. There were no cavities, but
several small shallow recesses and vugs. The drilled rock was moderately hard to
hard dolomite with occasional chert and thin beds of quartzitic sandstone at
elevation 417.60 and 414.00.

7-28. East Socket, Pier 2, Highway 101 (elev. 411.60 to 432.00). The rock
surface was generally smooth with only one small shallow cavity at elevation 422.
The socket was moderately fractured with a nearly equal amount of horizontal and
vertical fractures. The drilled rock was moderately hard to hard dolomite with
occasional chert. There was a quartzitic sandstone bed of 0.5-foot thickness at
elevation 418.58.

7-29. West Socket, Pier 3, Highway 101 (elev. 384.46 to 405.00). A
vertical joint in the south wall was apparently enlarged by solution into a
3-foot-wide shallow cavity at about elevation 400. Otherwise, the rock surface
was blocky to massive and smooth. Fractures were predominantly horizontal to
slightly dipped from horizontal with occasional minor vertical fractures. The
drilled rock was moderately hard to hard dolomite with occasional areas of soft
weathered dolomite and some chert.

7-30. East Socket, Pier 3, Highway 101 (elev. 384.89 to 405.00). The rock
surf-ce was blocky with no cavities, but there was a recessed ledge extending
around most of the socket at about elevation 404.5. Fractures were predominantly
horizontal, but there were also numerous short, diagonal to vertical fractures.
The drilled rock was moderately hard to hard dolomite with occasional soft,
weathered dolomite, chert, and traces of shale.

7-31. West Socket, Pier 4, Highway 101 (elev. 399.64 to 420.00). There
was a prominent, somewhat enlarged vertical joint which crossed through the
southwest and northeast quadrants of the socket. The rest of the fractures were
mostly horizontal, but several were nearly vertical and relatively short. The
rock surface was blocky to massive and smooth, particularly in the southeast
quadrant. There were no cavities. The drilled rock was moderately hard to hard
dolomite with occasional chert.

7-32. East Socket, Pier 4, Highway 101 (elev. 399.60 to 420.00). There
was S cavity which covered abcut 7 square feet of the socket's southwest wall
from elevation 413.3 to 415.8. The rock surface was mostly blocky, although it
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somewhat more massive and smooth in the northeast wall. The blocky surface with
frequent fracturing was most prominent in the cavity area between elevations 412
and 417. Vertical fracturing was prevalent in the southeast wall. The drilled
rock was moderately hard to hard dolomite with occasional chert.

7-33. West Socket, Pier 5, Highway 101 (elev. 396.10 to 430.00). There
was a large, deeply recessed area in the bottom portion of this socket from
elevation 396.10 to 405.00. Therefore, the top of the rock socket was raised
from a planned elevation of 416.00 to 430.00 to compensate for lost surface area
in the socket wall. There were other shallow recesses and small cavities
throughout the socket, but none of any consequence. The rock surface was blocky
for the most part to occasionally broken, and the prominent jointing appeared to
dip at about 5 degrees to 30 degrees from horizontal. The drilled rock was
moderately hard to hard dolomite with a trace of chert and areas of soft
weathered dolomite which appeared somewhat similar to a soft siltstone.

7-34. East Socket, Pier 5, Highway 101 (elev. 395.75 to 430.00). This
socket was generally similar to the adjacent west socket, but there were no
deep, extensive recesses or cavities. However, the top of socket was raised to
elevation 430.00 to match the top of socket elevation for the west socket.
There were several shallow recesses and small cavities throughout the socket,
hut none that would cause any problems. The rock surface was mostly blocky to
occasionally broken with frequent fractures of various attitudes. The drilled
rock was moderately hard to hard dolomite for the most part with areas of soft
weathered dolomite, a 1.5-foot-thick sandstone bed at elevation 408.51 and
occasional chert.

7-35. West Socket, Pier 6, Highway 101 (elev. 419.02 to 439.70). The rock
surface was relatively smooth with no cavities. Horizontal fractures were
predominant throug".out the socket with occasional diagonal to vertical
fractures. The driLled rock was moderately hard to hard dolomite with some
interbedded chert and traces of shale.

7-36. Ec3t Socket, Pier 6, Highway 101 (elev. 419.25 to 439.70). There

was a large vertical joint which crossed through the southwest and northeast
quadrants of the socket. There were sections along the joint enlarged into
shallow recesses by solution. Also, a shallow recessed ledge extended around
the top of the socket at about elevation 439.60. Otherwise, the rock surface
was relatively smooth. Fractures were predominantly horizontal. The diagonal
to vertical fractures were most prevalent in the northwest wall. The drilled
rock was moderately hard to hard dolomite with occasional chert.

7-37. West Socket, Pier 7, Highway 101 (elev. 430.22 to 450.60). The rock
surface was relatively smnoth and massive to occasionally blocky. There were no
cavities. The predominant fracturing was horizontal with intermittent vertical
fractures. The drilled rock was moderately hard to hard dolomite with
occasional chert.

7-38. East Socket, Pier 7, Highway 101 (elev. 430.00 to 450.60). The rock
surface was generally smooth and massive with no cavities, although there were a
few vugs. Fracturing was low to moderate intensity with intermittent horizontal
and short, nearly vertical fractures. The drilled rock was moderately hard to
hard dolomite with occasional chert.
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7-39. West Socket, Pier 8, Highway 101 (elev. 434.40 to 454.50). The rock
surface was blocky to massive and smooth with no cavities. Fracturing was
relatively moderate in the lower portion of the socket and became more frequent
above elevation 448 where the rock became more blocky. The fractures ranged
from horizontal to nearly vertical. The drilled rock was moderately hard to
hard dolomite with occasional chert and a trace of shale.

7-40. East Socket, Pier 8, Highway 101 (elev. 434.24 to 454.50). The
rock surface was relatively smooth except for a shallow cavity or recess around
about half of the socket between elevations 452.4 and 455. Fractures were
predominantly horizontal below elevation 444 and nearly vertical for the most
part above elevation 444. The rock was massive with practically no fracturing
below elevation 439. The drilled rock was moderately hard to hard dolomite with
occasional chert and traces of shale.

7-41. West Socket, Pier 9, Highway 101 (elev. 434.31 to 455.50). The rock
surface was blocky to massive with a vuggy zone between elevations 446.3
and 449.3. There were also a few small cavities and shallow recesses.
Fracturing was mostly of slight to moderate intensity, although it was frequent
in a few blocky areas and in isolated zones of numerous short, vertical
fractures. The drilled rock was moderately hard to hard dolomite with
occasional chert and a trace of shale.

7-42. East Socket, Pier 9, Highway 101 (elev. 434.41 to 455.50). The rock
surface was blocky to massive and smooth. There were several small cavities,
shallow recesses, and vuggy zones. Fracturing was frequent in occasional blocky
areas and otherwise slight to moderate. There were also a few zones of numerous
short, vertical fractures. The drilled rock was moderately hard to hard
dolomite with occasional chert.

7-43. West Socket, Pier 10, Highway 101 (elev. 462.15 to 482.70). The
rock surface was relatively smooth except for several shallow recease3. The
recesses occurred mostly along vertical joints in the northeast and southwest
socket wall. Other than these joints, the fracturing was mostly horizontal
throughout the socket. The drilled rock was moderately hard to hard dolomite
with occasional chert and traces of shale.

7-44. East Socket, Pier 10, Highway 101 (elev. 462.75 to 482.70). The
rock surface was relatively smooth with no cavities. Horizontal fractures were
prominent throughout the socket with occasional nearly vertical to irregular
fractures. There was a zone of short, nearly vertical fractures between
elevations 470.6 and 472. The drilled rock was moderately hard to hard dolomite
with traces of shale and chert. There was a small amount of soft, weathered
dolomite at elevation 474.62.
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PART VIII
CONSTRUCTION MATERIALS

The earth materials used in the bridge construction consisted of riprap,
filter coarse stone, rock fill, concerte aggregate, and fine blend sand, which
were supplied to the contractor by Guy King and Sons of Mountain Home, Arkansas.
The riprap, filter coarse stone, and rock fill were dolomite obtained from Lee's

Mountain Quarry, which is located in Marion County, about 2 miles west of
Flippin, Arkansas. This quarry supplied the stone used in the construction of
Bull Shoals Dam. The concrete aggregate was fluvial gravel obtained from areas
leased on Crooked Creek between the towns of Flippin and Yellville, Arkansas.

The fine blend sand was obtained from Silica Products Company, Inc. of Guion,
Arkansas. Samples of these materials were tested by the Southwestern Division

Laboratory in Dallas, Texas, and were approved for use in the bridge
construction.
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PART IX
FOUNDATION PROBLEM AREAS

The foundation for both of the highway bridges proved to be quite

competent, and no future problems are anticipated. The formation rock was

generally sound with relatively few cavities. The one large cavity encountered
in the east socket of Pier 1, Highway 101 required deepening of the socket

8 additional feet in accordance to design criteria. The cavity was backfilled

with concrete to stabilize the foundation and also provide additional pier

support. Although a few zones of soft, weathered dolomite were encountered,

particularly at Pier 5, Highway 101, they were overcompensated by the overall

soundness of the surrounding rock, and by raising the top of socket an
additional 14 feet into the rock above the original planned socket. There were

no major deficiencies noted in any of the other rock sockets. There were no

serious problems in the foundation of either bridge and, therefore, no
significant variances or modifications to design criteria were required because
of foundation conditions.
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PART X
FOUNDATION IN4SPECTION AND, APPROVAL

10-01. Inspection Equipment. The underwater inspections of rock sockets
and core holes were accomplished with equipment supplied by Hydro Products, a
Tetra Tech Company with offices in Houston, Texas and San Diego, California.
The principal equipment consisted of a Model TC-125 Miniature Underwater
Television Camera, a Model LT-7 Underwater Thallium Iodide Light Assembly, a
Model SC-303 Television System Control Unit with pan and tilt option, a Model
SLD-320 Sony Betamax Videoca- ,ette Recorder, a Model RP-5 Underwater Pan and
Tilt Unit, Cable Model C101-P, and a Borehole Camera Light Mounting Bracket.

The required equipment was mounted on a steel platform which was set over
the lO-foot-diamnater casing for each socket inspection. The underwater
television camera was contained in an open, steel-frame cage which was suspended
beneath the platform by winch cables. A measuring tape was attached to the
electrical television cable so that the depth or vertical positioning of the
camera could be controlled. The camera cage was suspended from a wheeled table
on the inspection platform which could be rotated 360 degrees around a hole in
the floor of the platform; this provided the horizontal positioning of the
camera. Therefore, the position of the camera could be effectively controlled,
and the pan and tilt mechanism allowed the camera to scan the socket wall at any
location.

10-02. Rock Socket Inspection. The procedure for the rock socket
inspections was to first clean the socket by airlifting and then to map the
socket while lifting the television camera through a series of revolutions.
Debris and turbid water were airlifted from the socket through an 8- to 12-inch
pipe while fresh water was usually pumped in from near the lake surface. After
airlifting, the inspection platform was set on top of the 10-foot-diameter
casing, and a platform elevation was established for a base reference. The
television camera and cage were then lowered on two 1/8-inch steel cables using
a hand winch to put the camera within 1.5 feet of the bottom of the socket. At
this elevation the first tier of the socket wall and the socket floor were
inspected as the camera was rotated to positioned stops around the circumference
of the socket. Then the camera was raised in succeeding 3-foot intervals in
which the rotating process was repeated. The entire socket wall was normally
inspected and mapped in 7 such tiers which usually required about 2 to 5 hours.

10-03. Core Hole Inspection. The procedure for the core hole inspections
was to first clean the hole by flushing and then to perform the inspection u iie
the television camera with the attached light and mounting bracket were paissed
through the core hole. Immediately after the core hole was drilled, it was
flushed with clean water for 45 to 60 minutes or until the return flow appeared
clear. The television camera assembly was then lowered by hand into the core
hole through the water-filled 4-inch drill casing. The camera's electrical
cable served as its suspension cable. The rock formation was monitored and
video taped as the camera was lowered into and withdrawn from the core hole.
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10-04. Inspection Dates and Times. The following is a list of the
inspection dates and duration times for each socket:

Socket Location Aproval-Inspection Duration of
Highway 62 Date Inspection Comments

Pier 2, North 4 Dec 1980 3 hr. 45 min. recorder problems

Pier 2, South 3 Dec 1980 4 hr. 17 min. equipment problems

Pier 3, North 24 Jul 1980 5 hr. 45 min. equipment and

visibility problems

Pier 3, South 23 & 24 Jul 1980 8 hr. 5 min equipment and
visibility problems

Pier 4, North 12 Jan 1981 4 hr. 37 min.

Pier 4, South 20 Jan 1981 4 hr. 17 min. recorder problems

Pier 5, North 25 Aug 1980 5 hr. 18 min.

Pier 5, South 26 & 27 Aug 1980 6 hr. 20 min. electrical problems

Pier 6, North 3 & 4 Feb 1981 4 hr. 10 min. electrical problems

Pier 6, South 10 & 12 Feb 1981 3 hr. 40 min.

Pier 7, North 22 Sep 1980 4 hr. 19 min.

Pier 7, South 19 Sep 1980 3 hr. 55 min.

Pier 8, North 27 & 31 Mar 1981 3 hr. 11 min.

Pier 8, South 25 Mar 1981 3 hr. 2 min.

Pier 9, North 18 Nov 1980 6 hr. 17 min. poor visibility;

inspected half sockets

Pier 9, South 12 & 13 Nov 1980 7 hr. 9 min. poor visibility;
inspected half sockets

Pier 10, North 7 & 8 Apr 1981 2 hr. 32 min.

Pier 10, South 7 Apr 1981 3 hr. 10 min.

Pier 11, North 25 Feb 1981 3 hr. 35 min.

Pier 11, South 24 & 25 Feb 1981 5 hr. visibility and
equipment problems

Pier 12, North 27 & 28 Apr 1981 3 hr. 33 win.

Pier 12, South 24 Apr 1991 2 hr. 50 min.
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Socket Location Approval-Inspection Duration of
Highway 62 Date Inspection Comments

Pier 13, North 13 Mar 1981 2 hr. 57 min.

Pier 13, South 13 & 14 Mar 1981 2 hr. 55 min.

Pier 1, East 3 & 10 Aug 1981 4 hr. 52 min. 28 ft. socket

Pier 1, West 12 & 13 Aug 1981 2 hr. 34 min.

Pier 2, East 17 Sep 1981 2 hr. 5 min.

Pier 2, West 16 Sep 1981 1 hr. 57 min.

Pier 3, East 21 & 22 Jul 1981 3 hr. 42 min. --

Pier 3, West 18 & 19 Jul 1981 4 hr. 18 min. trouble with
television monitor

Pier 4, East 29 Aug 1981 3 hr. 30 min.

Pier 4, West 29 & 31 Aug 1981 2 hr. 37 min.

Pier 5, East 15, 16 & 17 Jun 1981 11 hr. 33 min. 34 ft. socket; poor
visibility

Pier 5, West 10, 12 & 19 Jun 1981 10 hr. 32 min. 34 ft. socket; poor
visibility

Pier 6, East 9 Oct 1981 1 hr. 52 min.

Pier 6, West 10 Oct 1981 1 hr. 45 min.

Pier 7, East 14 Nov 1981 1 hr. 59 min.

Pier 7, West 14 & 16 Nov 1981 1 hr. 41 min.

Pier 8, East 31 Oct 1981 1 hr. 45 min.

Pier 8, West 31 Oct & 2 Nov 1981 2 hr. 5 min.

Pier 9, East 10 Dec 1981 3 hr. 15 min.

Pier 9, West 11 & 12 Dec 1981 4 hr. 25 min.

Pier 10, East 5 Oct 1981 1 hr. 55 min.

Pier 10, West 5 Oct 1981 3 hr. 55 min. visibility problems

I2
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The duration of rock socket inspections usually varied according to
performance of equipment and visibility conditions. Less time was required for
inspections after August 1981 which was due in part to two changes in
equipment. First, a wide angle lense was used on the underwater camera which

gave a wider viewing range. Second, the wheeled table on the inspection
platform was modified so that it could move the suspended camera toward or away
from the socket wall to obtain the maximum visibility. However, regardless of
equipment, the best inspection times occurred in sockets where the outer casing
had been turned tightly into the top of rock. This allowed an effective
airlifting operation to remove turbidity from the water without additional
overburden sediment sloughing into the socket from under the casing.

The core holes drilled below the rock sockets were television inspected
immediately after they were drilled and usually required only about 20 to
30 minutes after the hole was flushed.
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PHOTOGRAPHS

Photograph

Number Title

1 View southeast at general construction on Piers 3, 5, 7, and 9

for Highway 62.

2 View east-northeast at general construction on piers for
Highway 62.

3 View west-northwest at completed piers for Highway 62.

4 View southeast at superstructure erection for Highway 62.

5 View of 10-foot-diameter outer casing at Pier 3, Highway 62

site.

6 View of 8-foot-diameter inner casing-concrete forms.

7 View )f drilling barge preparing to set outer casings.

8 View of cutting teeth on bottom of outer casings.

9 View at Pier 12, Highway 62, while turning outer casing into

rock for the south socket.

10 View northeast at drilling of north rock socket, Pier 2,

Highway 62.

11 View north at drilling of south rock socket, Pier 6,

Highway 62.

12 View northwest at drilling of north rock socket, Pier 6,

Highway 62.

13 View northeast at drilling of north rock socket, Pier 2,

Highway 62.

14 View north-northwest at drilling of south rock socket, Pier 6,
Highway 62.

15 View of 8-foot-4-inch-diameter drill bit above 10-foot
diameter outer casing.

16 View of roller cones on bottom of drill bit.

17 View of drill bit above outer casing. Note wooden stabilizers
at top of weight plates on the bit.

18 View of drill bit with wooden stabilizers inside of outer

casing.



PHOTOGRAPHS (con.)

Photograph
Number Title

19 View of carbide-tipped roller cone on rock socket drill bit.

20 View of carbide-tipped roller Cone showing worn areas.

21 View of drill stem showing damage crack from wear.

22 View of installation of splice plates to strengthen drill stem
joints.

23 View northeast at drilling of north rock socket, Pier 8,
Highway 62.

24 View of spoil barge while drilling east rock socket, Pier 3,
Highway 101.

25 View of drill water and cuttings discharging into spoil
barge.

26 View of cutting being sampled from spoil barge.

27 View from left to right of core drill, television inspection,
socket drilling, and spoil barge.

28 View northwest at core drilling 10-foot hole in bottom of

south rock socket, Pier 9, Highway 62:, airlift pipe in north
socket.

29 View northeast at core drill on north socket and socket drill
on south socket of Pier 4, Highway 62.

30 View northeast at core drill on north socket and socket drill
on south socket of Pier 4, Highway 62.

31 View of Longyear HC-150 core drill on drilling platform over
the 10-foot-diameter socket casing.

32 View northeast at core drilling in north socket, Pier 6,
Highway 62.

33 View northwest at airlifting in south socket and core drilling
in north socket of Pier 8, Highway 62.

34 View west-southwest at television inspection in south socket
and airlifting in north socket of Pier 5, Highway 62.

35 View of television inspection platform with blue underwater
camera cage suspended beneath.



PHOTOGRAPHS (con.)

Photograph
Number Title

36 View of television inspection platform being lowered onto the
outer socket casing; core diril in background.

37 View of television inspection platform with white television
monitor box on the right.

38 View of geologist drawing a rock socket map from television
monitor in the upper left; north socket, Pier 5, Highway 62.

39 View of television camera with attached light and mounting
bracket for core hole inspections.

40 View of television monitor showing camera's view in a core
hole.

41 View north of chiseling overburden and top of rock at site for
Pier 10, Highway 101; Pier 11 and north abutment in
background.

42 View of typical anchor and anchor setting barge.

43 View southwest at drilling of pile holes on south abutment,
Highway 101.

44 View of rock bit and vertical pile holes on south abutment,
Highway 101.

45 View west at drilling of battered pile holes on south
abutment, Highway 101.

46 View west at concrete placement in pile holes on south
abutment, Highway 101.

47 View north at foundation excavation for east abutment,
Highway 62. Floor of excavation is Cotter-Jefferson City
Dolomite.

48 View south at foundation excavation for east abutment,
Highway 62. Floor of excavation is Cotter-Jefferson City
Dolomite.

49 View of spread footing excavation for the south column of
Pier 1, Highway 62. Floor of excavation is Cotter-Jtfferson
City Dolomite.

50 View of spread footing excavation for thle north column of
Pier 1, Highway 62. Floor of excavation is Cotter-Jefferson
City Dolomite.
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View of T. V. inspection platform with blue unider-
water camera cage suspended beneath.
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View north of Chiseling overb~urden and top of rockat site for Pier 10, Highway 101; Pier 11 and noriabutmient in background.
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03 L,-7OC* as- C-005 ct~ Cq po _
• . ".. : ,, ,.zt : ". -o. >, 107" Srith - o "_ _ _

2:rkLake BiI; es Eievtz ofro:i :non

62-P2-S-Socket .. uC.T i L- .-7.;-; -. o, ; '5i .- .
Ste.er.n Fain __

.- L' Robert Sc okeri , CLin r o~eptH yp
46' o' O. .

I ......... Of &ate&_. OF O,1
Don UchtOean

* 7 F OO-A F -C6 .L E t , .D A T.E. . . | ?

. . . . . . . E L E VA V IO I T O P -O O 5 .5 4 p l a t fc r m . - -T }

orn .thod: Reverse 7ota ~ 0 , L C D 507.1 ,.0. eck

Of ORILLEC NTO ROCO 24.. ,, , , ,ooi 510.57 7.C. Crc

T OT AL DEFT ~tOF OLE 28.47 "-tr

,IoEo Drill cL *f.,- O  ' E L Loss ate Waterolor -tr
Rate -r i

11/25/90

Start 2:3a

12 Sand Ist Trpm w/H20

Mtn ' 77.42' Stem -

IDown Hole AES'"

2nd 17rpm i.0
Stop l-2. 0

15
Mi~n

2 Cement
11/26/80

Grout Start -:20
5 ist 7rpr w/:20 --

Min 77.42" Stem &

3 DH Assembly

2nd lrzrm -3.

3rd 27rLm -4. --

507.3Top of Rock Stoz 20:253

Min A d' 20'
Dolomite - Buff- Grey - 9-.42

' 
Stem &

4- Mod Hard - Slightly Fracturec DH Ass. -~Start 11:35 -

284t- 
2-r=:7

S -,20
Min942 

Ste.

5-

30

M i

6.

@ 6.7 -6.75

22 Shale - Black - soft C Cc:.---
Min @ 6.75

7 Dolomite - Grey - Mod Hard

7. Massive

_33@ 6.9 - 7.2

Shale - Black - Soft T of Fcck c'-'t

Min Dolomite - Grey - Mod Hard

Massive

@7.2e __ @ 7.5

Dolocite - Buff - Soft -

Mod Hard - ?ractured l .,
32 Slightly

Min (@.2
Dolomite - Grey -Mod hRar

9 - Massive
@ 9.0

Dolomite - Ztuff - Mod Hor
S23 @9.328

M'n Dolomite - Buff - Grey-

. . Mod Hard

F
F r .

r.
1 C 'u I 11 7.:,, FO .. ',E -



D~iIN LC> IXAC 3-79-C-0055 Hasre Ccx Su: ;EvC "

-ho0rfork Lake Bridges Efvat _~to fEl

'I- P2-S-Socket 4 -YUE$ DS - O

Robert Schnoker 13 asing cord Depth Type

Don tUchtmian It. ____________________of___ater__

*7 O'C flO - O TOPOrCOL

Boring Method: 3eese Rotary a o ,c~ cE,1 3 .

r -I.rd I - Slightly.7 CI

7hr Pe rw - Iar

Docut Rat Arectiond

Dolomite - Buff - Grey 974 'Se
Mod Hard

3 weactuered doieiso Stot : 0 4zh5

-ratured planhi e s2soft 
with H2 7D

Shaolemite - Blaf k -M o ft H7.2ard~

slightly~r fole w/ssstin

30 o@ 11 te Dolo uff - GrdeHar
Mi d Hard -Ge - Slightly ~a

2 8 a@ 1.8 -1.
Cher sociea - r od Hard

1Dolomnite - Dr Grey - Hd

36 Hr aVr ad-slcosw

13 @ 127.
Dolomnite - Buff - Grey

M3 od~t hard Md ~

20 0

ruG~Doomt -o~ Buff - Mo Har 12/l/Sonaor~ *O~



~~ILLI ~'C LC0_3-7 .-C-0055 Haseran Const ruction Co91 r

'C 6!21 _0 11 or all

Norfork Lake Bridges Elevation of Bottom~ cl Hole
62-?2-S-Socket ~~O~.~0.o

Boring Metod Typer
Olt .0. 1LC~ totr. ~.

* 0(th DILLr *No tat ~IL ELEVAION( of ISPEt

*~~I Oror* OLENO RL

L' ~ i.ov r-o Yter W'aterL E..S

V..B7 OEPI e D~L 1 Color A n ion

1 ocie-Buf-Hr 97 .42' Stem &
Silic Down Hole Ass%

37 20.4 4h2rmwH
mn Dolomite - Buff - Mod Hard 4h2rmwH

Stop I 1:5)

21 Grease 'Swive.
Start 1:22

Rough Drilling
36 @21.5 25.0- 26.0
Hit, Dolomite - Buff - Mod Hard P'ossible solut 7n'

BFrac wiFe stains on Frac cavitys (small
22 planes Stop 2:35 SOH

28in 22.5

Sandstone - silica cemente.

23 ~very fine grained, hard AL~

52
Min

24

31
mi

25

45
H in

26

S26.4
Min Dolczaite -Buff -Mod Er

Prac

27 @25.6 - 27.0
Small cavern

28 12
M in

482. Bottom of Rock Scc .et f Actual. Boto o:

Rock Socket

030

ENC, FORM _ _ _ _ _elf _



~I;, ~ U. k L7-U Cczr -~ I -_r-

S0 102" 5Rth c
-or Laka rlCgcs I" r1ev~tion of Bottom of huI

*,-F3-N-Socket Z 451.0
Steven Hain o

Mert Scoker r a senog mec Depth e

472-P3-N 473.61 564.01 -t /lA

p- 7 ... , - -c_- co _ _ oEs NIA_

1"Lu chtman '* e', .... o W Water Variable 55.-.'3

.,._..__, .1,.. 6/24/80 6/26/80

r .. - , , L 565.98 Platform
- M-o. e*cf Reverse ".Cota- ---.... .. _ __ __ C'.- .. . . , . ... ' --- op -o -

i. " ' " " " 25.96 ,,______ ..... ... .,...... . .

26.q6 
Groutr

1 477.96 0, Rate toss Colr Action

'Start 9:48
so 597.42 Stem

and kelly Full

.- . *, 'load
CDEN T GROUT S-m - 1m Ist gear 7rpm

A/ menrt w/H20
Color @10.32 .7 shift

26 I to 2nd gear l7fpm

Min Stop 11:15
I Start 12:47

in Ist gear-- ' 1'BuffSo/- . Had '7rpm bit jumpinig
r ' , IIon hard spot

Sto 1:10

in Cle ,e ,---" Stop 11 :34 Rose
- w/grou: & prbm

SIStart 11:40

Dolm2, Rock N/A Stopt12:4
, 1 tart1:05

47- 3 Min Top of Rock El* 474.3 I Istop 2:10
--- " -- Start 1:30

iCbert /@4.5 - 4.6 H2of@7
H20 off @ 7

Dolomite-Grey-BuffH20 on
Mod Hard w/clay spots M l h H0o - .

& gru BH20 off at 7.8
BottoM of Casior L

in 2:45 8. 1I [,_ ... Dolomite ,'' eathere6 H20 on 2nd grear

20rpm full load

Stop 3:07
_@5.2 Chrt bed .1" tbich Tighten stera"- Hin bolts 8.5

- Start 3.43

@6.4 Dolcmite-Crey-

Buff-Mod Hard-Clay-
.27 Grout

4 71 0 7 "To of rKc 6

Hard-Buff-Grey uddv I

- -- @8.1 Dolamite-Hnid- ". _ _

v hard-Sili cious
Grey-DnrI, Grey

I R Dolcmite - SI1,.hty I
fractured q 9.5' 031U J

In0



I'rO) 'cCt 0~. ,". 
.. . .

.

[,KIL LING LMR j ActF - r, Construct ion Co. io,

* -' . .- .n 0. 1 0
' 

I -4

Norfor Lake Bridges Lev 0 tam 0o 30 ole

62-P3-N1-Socket X', U. C , SL S I o 0. 01',o o, -, ,LL

-eoL-ni of- Datert

45sCn1 OF "OcoLr IIoS A

all I 62 5/'8011 f. -e * OO" 10- 0' -OLr

" hrn ethod: Rotary Cn(qCV.,' Ou

-- /C20 u w...,
,CL Ir374 Steo, ater e

Drl 'c- Kll

-Dolomte-Buff-Grev Stop 3:45

Mod-1ard -SIigh.y , @20. 6 '

D e55 me Fractured 6/25/80
@ 20.9 Dolomite - Buff 6/26/80
Mod Pard-Frsctured Start 8:05

43 m w/H20 full wtu

4m137.42 Stem &
i Kelly

22 --IStop 9:42
2Start 

9:44
Engines puled

-- 6 min down to stop
-2 in soft zone

Dolcmite-sf j- re Engin ori 2

'2 2ard ard-f-t23.0
2- MdHr-rcue and Stem add 3

_ , 167.42 total

-'2 .in, Start 12:47

-- ' fStop 1:50 L
- BOH 452/0

25-

_--Z36 min

2! @ 25.8
Dolomite-Gre7 [

}lard -V Hard-5ilic t

2 7 m n F r~ c tu r e l

27 Bettc" of Rockv

-03

7 O 32

~t1



I;L -LIN[ LX9. M I FMa Cn tTut onCo

Ncrfr f L,.it B 
t
idres 3, i . - -

_ 62-P3-N-Socket ___ . - Acvt - I - ,

L-_ _ __ _ _ _ n I c era

,,-77::.~,., --.- ~--7-- to

R_ c_,---_--_ 
_-_.. . .

- - ___e _-hod: . -'. r --,,---- ,---- ...

" -e-o': . -c '- -o r

- , . r. ,'O t{C " - . . ' . '

-' • ,, o, -o.Pt .. . ..e -- -"'77 - c , .... ,o- ..... :e: ,.ater 's:cr .. ...

... . .. . -
____ _-"-- 

2nd gear Full

-Do te - Si!ictou 'load 13.42

0 Hard-V Hard Grey I Stem and Kelly

__150 Slightly Fractured
w/H2 0

11 @ 10.80-10.85 Dolomite Stop 9:32 Ste-

weathered - soft

4__ Mit Dolomite - Buff - Grey
Mod l1rd-R.ird-Pr ired I O20asirba e iu .

12--Chert @ 1 .75-1i.9-* H20 Pr-0 caven

12 -of 
ovec-r-zurd:(sr

- I j-IZk=iu[mnL .1' weathered Dolc-ite Scz M'l; Smooth

-H * e 1.4 scft Fc stis ,'

46 Min-- Green Mudst 'me Se In .

.05 thick

__ '] Br Dolom te-re- f'

-7

_ 
I

-- L

F- - F

DfStop 1:10 F.ng c.

-J IStart 1:20

_5 mi.

7_____ Dolomite-rre-? Uf f
Mod 1Hrd-FrAc-urrd

- @ 17.0' w/occar-nripA
- 3O wog$ to 18.630 in

mini
0 0331

.0 . -.



*~1 SIZE -011"L2 o 0* * BI 102 ih1c''
___________'Lake _Bridget. ___ III_ Eev. of Botton of H~ole

___7 451.0

Robert SchmokerStvo?.RiC.
I - Ceiigf Rec rd D-Pth 7.n48 A- 56531 83.5 10'1 d i L w

Don Uh~im'ri lev.. of Water Variable 55-.O0 ;L

1, 111411710 01 "CILE 
tO 1C 0L('#t

_______0_11 Mtt * Vt OLIE 6/4/80 6/20// O

E - 'O ~OF OLE~ 467.05 Platf nM
I Berinc Method:Reverae Rotary C' EOt'~

L , IN1C' PUCI 31.8 '.L tC!I$'C

CL C' .E!1M Dril L SS I r~ O F -1 E-III,0 Water Water Drill Renarks

Depth of H20 to

27 'Top of Grout

Muddy Rough 11:51 Lost able
H20 muddy and

b ottemo of cat 1-8

462.8 2 _Top of R~ock

Stpiean

3~ ~ Bottom 1 :3 a
l ste opaeningrbe

Ire Ur ~ nt 4:25St St:p Bearin
Ahr StBuo t 2:43 bd_

45lk CbetyDocrt Sear 2:48 1:
IStop 3:21 L

-0 5 Start 3:5 7

4
in So 32

6 Brown Dolomite / Start 35:0 :

4-1

7 -

4

I IEZ Buff- Grey ?Dolcxoite



Norfork Lake Bridget . v of Bottom~ of bole

Robert Schmoker Castnp Record , DoI t Type
481 1.56-3

Don U2chtm2Am f E W. af teItr Variable
1. D-rc OF "0AE - -a IC - IT

T~t'~ .. c.~o______~~ v.., "' E- -OL 6/4/8 6/20/80

Bor~cir Metlbod: Reverse Rotaryv (I o''r'~'~0E~ a

474.8 10 RaeLoss Co0lor ctio.

min Ha HardStop 2:58 Block
Twist

6/16/80
Start 4:35 QJ2.q

2nd gear 2ormom I.
min Stop 5:20 '- 12.62!

Start 10:33

2 ar Start 2:00
11Stop 4:40

13 6/18/80
Start :17. 0
1st hour Ist, qetar

-47. Mt o of Rock Full weight t

_4 _ _ _ _ _ w i t h H 2 0 -

S~ghly lr 20min 9:40
I H ilkyl 11:00 2n~d gear

24rpm Stao) 22:00

15 lB No H20 2nd
gear 14rpri Full _11t
Stop 11:25

I ErSt art 11:43
1 __j 1 12 :50 19 F20

mi mune d o f

Cry-o Hadboto swi ve I
I OL~~ Hzr Har Str 5

-45 
H0 Back on !4rpn

-USANDY DOLQ-1rrE - Vod 'og

- 2 R r Ard - ard -

--5 2 r' @17.3 (Elev 467.5) Siliep RouRb- :
-20 Cemented Sandstone Smoot h

m~in Pard - Very Hanrd

R) SS Fractured @ 17.9Smo

19 -4- j19.0-19.3 Elev. 465.,R /03
1 Rr 465.5) Gradat ion Milky03J39 Quartzite to HigRhly/i Silicious Dolomidte



No C L ak ~r e6 
- 0"

6 2-?3-S
* ~ot~n~t ~Steven M. Rrin Co Robe t Sc =Oker ____

Dou D~te -- e of e-ater V'ariable
Z,: 1-0,. OF -OLE~~C~

~ ______ 0_ .~ _. "E 6/4/80 6/ 20/80
o '0- 01 -OL 407.05 Plitfor-

~~~er~~~~ne3" _ehd RFej otr -

Drll'OFE~ ~ ter 'W..te,!Dril1ari

"44.81 20~ Rateos Colorlctiom:

D0Li~E GAY4:00 change f~m-I
:11E ard -V Hard - Highly 14 rpm to 2 0rpm

I 20 mnSilicious /Mod
2@ El v 461. (20.7) 6/18/ St P :4

7Vr U- G 
j2 

d g a / 2

2 ogigBuff Gry6/8_

Mod HardFull load andHod BardThrottle l~rnm122 1120 stem and 27,t__
DH Assy.

-7-

I

249

/cait Ee. 5015t1ii/y' -r tn :4

360. M24.65 
-o24525Doloite -er BuGre v /00

Start 3:48

27Ii I 120c l-.
od ard - SliGhtly 5z 0tc
Dod -t F E ar rv62 A

24 IS 2______m / /J/J/ w3_
W,-0 12



-ev. of Bottom of fl

Iorf vr ' a~ Br "PCs 451.0

6 2P3-S 5teven M. 99inf
C, ,, c n ic ar), ~ r.- 1, ccore

_8.s 
3.5

Elev. of '.jtct r~ l~C 6

31 .0 . 3 .

32,C F /A C ~ o t

Rate

31

32

451.

S 0 3 7 - -.0 )



o ec No. Coritractor:
DRIILING L.L ACW 03-79-C-0055 Mas mnan Coast ruct!cr, Co , -

Norfork Lake Bridges E evation of Bottom of Hole
Lo E,,AT .- D A27.
62-P4-N--Socket ,-- ' d Tl ' .a1 Steven S.Hh

Robert S chmoker uaigRcr H Ty

, .. oLE 1. _o . % . _ 1 9 '-TEsO .

Don Uchtman I& ELCvIO. ofAater 1 .71SIRCTIo OF HOLE I- - ........i6/8

11 ELE-I 'DT, 701 r 01,Cr 550, p<I Zf: =7
7 Bori Method: p, Rotary , 7o7A< c0- !CcV(A , oO,- 462.59
I* E OILLED -TO MOCK 32.6 OF 5~c),Au,, o, ,SECTo 4

5
950 TO.

q T oTA oE m o MOV 35.69 59 5 0_ -,

ELEv.O. DEF' ril CL .pCF. OF or ., (ALS 'ater Water SAK

462.59' Rate s Color Action

35 Start 20:30

min. -SAND. 7rpm w/H20 ist
156.2' Stem & -

1 DH Assv

25 CEMENT \U', hi' 4th 26r:)m w/"2C-

mn. Stop 12:24

GROUT Start 12:29
2 I Stop 2:'0 -

Broken disahr,
hose.

3 0

459.5 3 Top of Rock Average r
Dolomite - Buff -

40 Mod Hard - Slightly
m n . Weathered

4 4a4.0'- Dolomite -
Buff - Grey - Mod

1 Hard

hr. 4.4 Dolomite
Brown - Hard Silic

5 -

( 5.3 - Dolomite -
3 31 Dark - Grey - Mud
31 Hard - Hard

m 5.7 - Dolomite

Buff - Grey - Mod

6 -- HE.rd ':tL "M. ":

24 6.4 - Vuggy seam w: th

min. pink Dolomite Crysta!4 6.5 - Dolomite - Buff /

__ Grey - Mod Hard -- - -

30 Start 9:20

2 min. 7 7 - 7.8 - Vuy 2r-7 w, :20
seam tilled 2ith Pink

89 Dolomite Di Ass
7.8 - Dolomite - Grey,'

Mod Hard -
27 M'.3- ooie Pf

9

--I ~~~ ~ 72 01.3.8-96-] v-"l -.

452.59 of hole

ENG F0RL4 186f'oC.~r~,~ JC



DRILLNG L@ C D[C 03-79-C-0055 Mass=an Conatructoi n Co ,.clt---*," .a .... !j2"l STtFh Kock

Norfork Lake Bridges Elevation of 5ottor. of Hole
I LOCAT,O. 427.5

62-P4-,N-Socket ,W .uc LeAUt,4 o, OF
Steven Hains

", ,g .ec-rd'e-t- Tpe

IC TOTA L NUM .Et C ot -0tS
'.-"E Of DRILLER I , !Lt 'TO., ofjjter

O.ArCr'ok OF MOLE 0II D OLE

=)- -_______-- IT.- 1 _L O1S TP0'H

Bor n Method: Rot -r v_ t,, .-.. e *Tco ,, T t BQ-,

o DEF'TN ORILLED INTO MOCK It &IGOATUR[ OF I0SIECTC
-

)

LEVAT IO DE TH D ril". CL IFICATION or M TE-ALS ater Water 
1 2 

- "r F A
sD8 Color Action

452.59 10 Re - ------

1 10.0 - 12.1 - Cavern @10.01
32 Clay filled - Est. 0.

min (greater than of hold )
- Clay - Soft - Red "Coi Weight held 156 -2

ii - 10.6 -- Cavern - Est. - Stem & DH Assv
.. les..a1 fo " Stop 11:35 !!.

_(less than 1/3 of hol) Bit hung in

41 cavern

min @ 11.9 - Dolomite - Grei Start 12;00 -

Hard - very Hard K12:25 - 12.1'

Siliceous 4th 28r.i w/ H2
1__ Sles 5VAICI Stop 3:08

-29 0: c
min

13 -... .-

1. 1.256---
femin i a

14_

--28 T o okSc
448.0 min To-- o

15 Q 15.5 -15.6 - c1av %

-- filled seam - Est.

27 (lessthan 1/3 cf o
min with Calcite C v ! . - _---

_ 15.6 - Dolomite 7

16 Grey - Hard -

Siliceous
_ 16.6 - 17.0 -

45 filled sean -Et.

min (less than 1/S of -',
Dolomite- Crv - rr

17 Very Hard - S e

26
min

1i 18.1 - Dolomite - ,/61i

Light Grvey Hard s* Sta rt '
Very Hard - Siiceou 4th 25rr "'." '

47 with Chert ;ocujes - 156. 2 S-

min .Milky vAs:

19 9 19.0 - Chert
Ve-rv Hard

3039
442.5- 20 H. . . . .

ENG FORM 18 36 , , ,,,. .,ou l '  '

SUN--,



-RL1CL 'I)"t AC., 03-7--1-0015 MassEan Cca trutc

______ soke _1 _f.___ S __ 7

O r~~W 
a e L,! ' rte!tT i

I asGeaser siel

L 21. E- Do mt - 4 Gre AL inD _ Vugg quart.

BoBuff Methdodard Rotary

D, Mod -ard MOCKsi

I~~~~~~ Of I'I01-L

4A~ ~ ~ 2.7 20 RaeI s6 CoolAto

28r -mlk 3rw~rv ver t 8p /2

Very-Hard claStp9 2

Driky Greas swve

21. 37rtit Startrd 201

432591hr_ ___ __ wit!,_ __ r v
44 F~s 1S36 Quartziteo..~a crstlsan.nL r=. o i

Goehit invg.Ruh rl c



DRILLING LOC 0,0 Z,~c-: Z c uto C~

Norfork Lake Bridges -Ei eva tjiom o, -S Ot tacr of -Bile

6 2~cA -Pl lok

70 L -- L- _____

B EVO ofWater

-Boring !et.cod - - ---- ___

1 1- D__- 0 ___ -OLE 55A'E

I A1- 21 ----- -ll - - - - ______

I 0. ~a 1Co1orlActicn
an -2(11Rate'

Dolomie -;_-ev2nd 17r:D W/H2(

35 Hrdec. "a-4Oe 156.42 stem.;

31 Mod -iar3. d 01
_4t 23 x=r

Stc10:3E

~58 Oreaoe Swivel

~32

33

S34.4 - 341.45 - MThale

s. e4 eac - Elack - Soft
:i!n 341.45 IC-

33

2k . 9 L.

7.2 r F ottcm of c ock

-44

F P w I I l T.- -



L C. ,MI s -.

62-P4-S-socket 7___2 O ~iS
Robert Schmktj ___ aing ez6 ep

t .- E OF O ILLE.
DoJn Uchcmanr, ILUELEWr) O ofatr .0

OPM ECION OF HOLE a Z OLE______;_X __

" L, C Y o- TOP 0' 551. 34
o Method, Reverse Rotar -. . . .

at .OLaT O 27.2 9 ,C' URE Oi' 210-- -54 2 C

....... -O- 27, 2.n*t. OrILOEPOF OLE. 34.19

461.191 Rate
1) Dolomite - Light - T1/13/61 -

I h Grey, - Siliceous - Start 1:1 0 --
4 0

mi Very' 
H a

rd - 156.42 Stem Ke IF-i7
2 Open Cavity - 'Sand &Di Ass,:"

h Filled Ist 7r:L. :;C N20
ROCK) ' (SAND) i(ROCK) 2nd w/.20 ..- E:

1.1 Cavity - GSout 17rp7

-j 59 Filled Stoz 3:10 -3. -
- ra~in -

2

36

min GROUT

3 Dolomite - Buff - Mod

457.59 Hard
1/14/1

7m37 1 .5 - Red Clay Stone Start 7:20

m, I 2nd !Trm w,/I2C-
,(0lV' lJ-'£ 156.42 Sten

DolmRIte - Buff - I DH Asserni': -

Mod r amd 14..5 7:55 4th

27 ' GROUT I 27rm-

rain -. 9 I st trm. -

I action

I Stop 7:42

19 /i clear, out --cl-

m i n Start 7:50

6-

Ii _
33 / l

\ \n

54.2- ,. 'Averae Too c Pof ck

* 50

-- in - .6 - Sand and Re4 Cla._ /
8 /

1 hr SAND & CLAY
4 mi r

. .. nn-

~5s nun 042

4F5. 10 k_ - -

i idkWIAJ



DRILLING LO DAC; 03-79-C-0055 mas.rF.qn Cz :ru-t __ Cc-

Norfork Lake Bridges lav aioc o 5ot or of t1.

62-P4-S-Socket S DES3-.rC. 0' :-,cL

1& "f~OTAL -ESm[ [ O[

, , !LEVWflOw of.f;ate-
-1 ILLLZQ,mIECTION OF MOLE 11 DATE HOLE

Born Metbod: Rotary TOo

DEOf M ORIULEO 4-T0 OCK l-'cO

,TOT AL DEPTH OF HOLE 
U

KLV*14 E75 ril CL&"IFIPCATiO4 or .- E-RALS ae Wtr

451.1 10 Rate ___________

Sand and Red Clay s' 7rpm w/H20 -
9 .156.42' Stem & -

min .DE Assembly
--1" Stp 11:50

11 -Grease Swivel
Start 12:17- ", :" 12.0' - 12:30 -

- 29 @ 11.6 - Claystone - N1H20_ 3

- min Red - Soft 2d 17rpm
- 2:25 12.1'

12 @ 12.1 - Dolomite - Grey 1st 7rpm

- Hard - Very Hard - @:00 12.6 2nd-
- 45 Siliceous lrpm l
min 9!3.0' H20

- 1:25 - 13.5'4t
13 2-rpm

48.0- - ck
22 S:op 3:12

mm

14L

24 -
rain

14.9 - Dolomite - Grey ---
Mod Hard - Hard

24 @ 15.5 - Dolomite - Grey

min Buff - Mod Hard

16

@) 16.3 - Quartzite -

Milky - Hard - Very

47 . Hard

16.8 - Dolomite -

444.1917 Grey - Mod Hard - Har 1sI
- Siliceous 15/81

@ 17.1 - Quartzite - art 7:37/35_ - at73w/-
Milky - Hard -h 27rtm -

mm ) 17.5 - 18.1 - Quartzit - 6.42 Stem &

18 Milky,- Light Blue - n Assermbly
Hard - Vuggy a17.0-

@ 18.1 - Quartzite - -19' 2nd 17r=o -

33 Milky - Hard .cugh drill act o

=tal in hole

19 _-:40 19.5' -

19-- hrpm 27

- I hr 19.5 - Dolom.ite --5rain Grey Hard Very 043 -
Hard - Siliceous

441.19 20 Grey _HE lrd -r

ENG FOP-u 18 36 uof.ac,0(S

- .



DRILLINGC LD WA~79CO5 F= q n C L st z- L, t 4 ,o cr -. ~r
Norfork Lake Bridges I' Elevatiou of bot:cr. of Hole

62-P4-S-Socket ot,o. .o. or o ,L

Casing Record TDe pth Type

* 0 J~AI O f OHILLE .A - TOTAL NU-b ER C [ 6Sor S

DIAECIOh OF HOLEa

Borlng Method: Rotary
a DEPT., lDA lD NTO OC ____,____ O__

STT. EPT ,! -OLE

ELl' 0 DEPY. Drill CLI~IAIOWF- 11L r...

20 Rate
CL)20.0 - Cherty -con't -

4 Dolomite - Grey Brown 4th 2ram w/H20
Hard -Very Hard 156.42 Stem

miar

23.8DH 
As-saly22" "" " Stop 10:40

" 21.1 Dolomite -ar Grease Swivel
-Grey -Hard - Very 27rz_ w/H20I h: Hard -'Siliceous 4t*- 27r-m.c W/H20-

21.5 Dolomite -ScL 3:13 25.5
Brown -Ver Hard

22 Fractures with Ironstains on Fractures

Planes - Highly - -
48 Siliceous

m 21.9 - Dolomite -

Buff - Mod H od Har 1 4 t~Hard
1 hr @ 23 . .3 - 23. 8 - Shale -_

l yac k c So ft
@ 23.8 - Dolomite

24 Grey - Hard - Sil- ecos

58

24.9 -25.0 - Shaley _
25 -Dolomite - Black --

Soft - Mod Hard

435.69 -- 39 25.0 - Dolomite -

29 mn Grey - Mod Hard- ir Siliceous 1/16/51 L

26, - Start 7 -3 4 4 h

@ 26.1 - Dolomite - 27rpm W/H20-4Grey - Mod Hard - 156.42 Ste-.
7 45 Slightly Fractured, DH Asse.!T [--

27 i
__ 2 27.5 - Dolomite-

min Grey - Mod Hard-
Slightly Fractur0d
with Fractures Silic

28 Filled .-
32 29.2 Dolomite -

Grey M od Hard

32 'Q 29.4 - Dolmite - j"

min Grey Mod Hard -:
Hard- Slightly 044 -

4 31 .1 9 3 0 _ S i i



DRILLINC LCAL 11 0

Norfork Lake Bridges V'at: 10 c 0" Bottort C, - Eole
Oc ,.0.

62-P4-S-Socket

-T3-C-a-sing Record- Dep h Type
A -MOLE C,. 1. 1

',I TOTAL -- f- C I! -O-Z$
OF DRILLER

I& VLEVA"Ow of_.Wate-r-

OIRECTION OF MOLE 19 DATE MOLE

CD-TOCIL CDOIC-90 b-C F- V"T

11 ELfVIYIOW TOP OF MOLE

Boring Metbod: Rota It TOTAL CORE RECO E-y FOAI 80"'G

OEPI- O.ILLEO 1.70 -OC 'I sc..AU.E of -SPEC',

9 TOTAL DEPTH OF MOLE LL.-

Drill Water W a t e r llistz&r PE...Fs

M.

Rate Loss Color Actioz

can't

35 Dolomite Grey - Mod Hird 4th 27rnm wl no -
Hard Slightly Silic

min 1S6.42 Stem &

Down Hal e
Asse.

31 
mb 1%,

- 30

- min

32

@ 32.5 Dolomite
34

Lig t Grey Mod Hard
min

33

0

imin

34

427.0'

045
F?4r, F0Fw OL t .0

O.,O r,



F '-, "LING LO,; DACW4 03-79-C-0055 I Has Man Con1truction C_ 3
u52 -02 1V1t 0 BIT Smith 102" Rock

Nor fork Lake Bridges T evation of Botto- of Fole
406.8

62-P5-N-Socket jZ N. U.CO AT UL O o--'o--- --or LI

-5" O~c. / ip$rn ,2 Steven M. HaLm __

Robert Schmokz .. --sen-c r epth- Tepe
So.oE .o. - I123.5' 10'

5 lJt O01 XL UBSEA COAt BOXES
DOFD Uch'an )L ELEVATO of--Water Varies 5,Y 8. F?Don Ubtm'n I.L 711 ..... .. ..K.

OCT O LL 7/21/80 7/25/80
[B ... ,c.7 1Lc,. ,, o - )EtVA.,O. OTO' OLE 562.7' (P--f

Borin Method: Reverse Rotary 435.925 TO

DE- OtRDIsLED INTO ROCK 27.5' ' OA FCV,' 4.25TOGR

TOTA. O., VtN'ODOC 29. S" s -. r ostc u 434.3 TOR

n i l Ce... T . O .. o t D r i l l u,, , o , t e r W at e r W a t e r R

ICF-. DE..s,,,,.. Loss Color Action435.925- Pa t e RtStart 2:35

1st gear No H20

5 7rpm 186.15
mim CEMNT GROUT Stem kelly & Do..

Hole Assembly

I - _Stop 2' 2 3;0

29
M44- - m TO of RockEiev 434.3_ Avg. Top of Rock _

Dolomite - Grey - Soft - Mod Muddy Start 7:20

2 Hard - Slightly Weathered Ist gear Full

load No H20
8rpm H20 on

- 1 Hr 7:45 @ 2. -
33 @ 2.7 ! 

Dolomite - Buff - 2d gear 2 rPm

min Grey - Mod Hard @8:37 2.8

3 st gear @ 8:50

@ 3.3 - 3.8' Dolomite - @ 3.0 2nd gear

Frac w/Fe stains on Frac @9:05 - 3.3'

M planes Stop 30:35
@ 3.8 Dolomite - Buff - Grey Template Adjust-

432.0 4 Hod Bard Bottom of Casing_Mod Hard 
432.0

Start 10:55

58 Smootb Stop 11:55
min Start 12:30

5' Stop 1 :20
Start 1:29
Stop 3:15 7.5 -

47--
@ 5.8 - 6.1' Dolomite - Fra¢

6 with Fe stained Jts6@ 6.1' Dolomite - Grey Milk

Buff - Mod Hard - Bard4A1 Hr S ilic

50
--Min

7-,

BHra

Sj8.0! Dolomite- duff
Fractured w/Fe stains on 046
Jts & Frac - Mod Hard

42AMin oP_0fock- Socket-
Start 7:50

_9 @ 8.9' Dolomite - Buff -2nd ea No H20-
. Grey - Mod I'ard Full load 2F-rrn- _

~Stop 8:10 Stem [_

1 Hr S=t 9:40 Ist
5 8rpm No H{20 !

im 2nd gear 18rpm

10 -1 1 " 8r .
EN OR 8 36 p,,, ,OV, COIN Aftf ONSOETE 

LA....... 2-1 5-N-Socket



DRILLING LOG DACIP 03-79-C-0055 Massman. Construction Co. O 3,$EI,
IClec 

ui t -CX 1 " 0 -I bJy _Eoz

borfork Lake Bridges E evati of Bott of Hole
ILOCATIOk 

W&N U ACT RE"i62-P5-N-Socket , .. ,cutsosc..-o L

as--- d -De It tpe

to TOT AL NU-MER CORE DOtSE
- E~ I Of DR'IL ll[ 

1

"R. ELE0TSOK of 1Water

S D I R E C I O N O f M O L E $ 1 O A T [ W O I C 0 ' K -- :
I& DATE MOLE

CR-7vflC,€AL C--IMCLI..R tEAol POM vEST .

17 ELEVATION TOP o MOLE

Boring Method: Rotary , TOTAL COEr

DEPTh DRILLED INTO ROCK $* j- aflf-fOS Ll -CT,.

I TOTAL OCPTN Of HO.E

CLA$IFICATIOF 0 MATE-IALS later Water Water
ILE-1- DET I Drill (05las Color Action

@ 10.5' Dolomite - Grey -

48 Mod Hard

@ 11.4 Dolomite - Buff - Gre
39 Stop - 3:15 -
39 13.3'Min

@ 11.9 - 12.1' Soft weathere
12 Dolomite layer (white)

@ 12.1 0 12.3' Dolomite -

1 Buff - Grey - intensely
Er fin frac - Mod Hard with pods

of white weathered dol
13 @ 12.5' Thin shale layer 2 ar 7:4 20

13-- __ @ 12.35' Dolomite - Buff -2nd gear w/H20

Grey - Mod Hard - Slightl, Full wt 18rpm

55 Frac55
Mim @ 13.6 - 13.7' Shaly - Dolo-

mite - green, black - H20 off st
14 soft - med hard gear @ 16'

@ 13.7' Dolomite - Buff ilky Smooth r9:58 Rough

Mod Hard - Slightly Frac Drill on botto'
55 of cavern part:A2

7_ Min void below 16
@ 14.8 Dolomite - Grey - 2nd gear 18rpm -

is Mod Hard H20 on - 16.5 -

_ 10:38
- Stop 11:30-- 38 IGse u f -

- im @15.6 - Cavern - 16.0' Casket out of
quartz & calcite crystals stem 17.4'

16 in cvern Start 11:50
(Partial cavern 16-16.5')

I Er @ 16.5 Dolomite - Grey

8 iM Mod Hard
7 @ 16.9' Dolomite - Buff -

17 Mod Hard - Frac @

17.1 - 17.2'

- H " @ 17.6 Dolomite - Buff -
6 H Min Grey - Slightly frae -

Hod Hard
18 -

1 ar

28
M in

19 - n

55 @19.8 20' Weathered 047
2 in Dolomite (white)

20 TY
E N O F O R M 18 3 6 6 -,,'P 5 . .o- ,- --o o.cV o

V-5 N-o.



- rroJet Lce:tr~toc :

DRILLING LOG 1 DAC4 03-79-C-005. Hassn.an Constructlon Co o, 3 S-f(':

Norfork Lake Bridges Elevarlonof 3ottor of hole2 OC*1,OE

62-P5-N-Socket Oi= 4,CPT,3.0 ,
a -nmrc__

C: I ICTALr S DORE FO"ESp-

S 45 Of D-iLLER 4 - ,-l.C. CE

It& ZE-T OTo of Water

6 O..ECT.O. 01 ROLE .- 1 HOLECO.P.RRtA D TS ROLE

B Method: RotaryE
SDETH DRILLED iNTO OCR . . . . .

I TOTAL OPTH OF HOLE

ILSrT, DERIH Drill c. ,sco.or -. iss dater Water 'eter
Loss Color Action

Dolomite - Buff - Grey Stop 3:15
1 Rr Mod Hard - Slightly Frac 20.6-

T0 i -- -
21 _7/25/80

Start 7:35
2nd 18 rpm _

1 Hr @ 21.9' Thin seem of white . Full load 1S6. T5
weathered Dolomite Stem KellyDH Ass.!. w/ '20-

22- Dolomite - Buff - hod Stop 11 :00
Hard - Frac w/Fe stains Engine check
on frac.

58 oStart 12:05
3rd jear

23 2:27 30rvm

i 

i~ 5 

l k n ,>

5555 Mlky Smooth

@ 24.6' Dolomite - Grey
50 nod Hard
m0 @ 24.9' - 24.95' Black

25S__ shale seamZ

Dolomite - Grey - Mod

Hard
I r

@ 26.2' Siltstone sem

57

@ 26.7' Black shale sem

2-1

@ 27.5 - 27.8' Chert -- 8 Black
@ 27.8 Dolomite - weathered

28 silicious - mod hard

25
Min

.0 .-. _ ott c- of rl, - 06.0 Act al bcttc - of

Rock Socket

048
ENG FRJm IS 36



i T r -o-ectNc. COItILrCE: Co 3
".' LING LOG DAC, 03-79-C-0055 Massmn Construction Co, o 3 .

s- ' WT Smith 102" Rock
Norfok Lae BrdgesE evation ot Bottomo of H~oleNorfork Lake Bridges -

407.3
62-PS-S-Socket A I -2nuArpt -s L:!Oh -.. D. 11LL

t"M tSteven M. Hain
Robert Schmoker ,,? Casng o Dep . . Type

Cain NeCord e- 134t5i lype

14 701 4L NU"BER CoAt SOXES

11 UchtmaZ" E ATrIo- of ; ater Varies 5 50. '543

I DIRECTION OF HOLE
1' DATE WE 7i/-8/80 /8B -

____,__ _- , ToE 0 -oLE 567.60 Platform

Bor~n' Method: Reverse Rotary, - ---3 -

* LTNUL t NO ON24.5 ~ .rc.s2 N434.51 T03

STOTAL DEPT . Of HOLE 27.4 . . ..

Drill CL&ISIfIC ,TIOS Of 6T .... Water Water Water R

vo.~P' ao.. ,Loss Color Action
434.51A

Start
Cement Grout Ist gear 7rpm15

Min 187.42' Stem
& Kelly w/H20

1. Stop 12:58

Start 1:00
Stop 1:39

10 Start 1 :40
Min V Stop 1:42

Start 1:50
2 Muddy Smooth Stop 2:52

Start 2:57

15
Mini

431.6 3Av. Top of Rock 431.6 - Av. To of RockY o
-

Dolomite - Grey - Mod Hard
Fractured

55
Min

4L

22 @ 45 Dolomite - Grey -

Min od Hardar

429.4 5 Bottom of Casing
-V 429.445V

Milky

6 White Start /t/50
5.6' 7:2

.

@ 6.4' Dolomite - Dark Grey A 2nd gear lrpm
1 Hr Mod Hard - Hard - Silic Full wt. 187.4

20 Stem & DH Assy

M l w/H20
7

427.3 T Top of Rock Soclet

1 Hr @ 7.4' Dolomite - Buff
3 Mod Hard

Min
8

I Hr
10
Min

- HmI

Mi. 049

ENG FORM 18 36 F-. ED' to O C O.$OLETS D'RCT -. 'L- 049



* DRILING LO DAN 03-79-C-0055 Haseman Costruction Co. o3StT

Norfork Lake Bridges E evation of Bottom of Hole

62-P 5-S-Socket112MNFCUE DEINTOOFFIL

* t.A .o.I)asing Record jDepth Typ~e

* UAE OF OA.LLEM IA, TOT AL NMBeER COE BOXES

I& ZLEVATIOWt of-Water

17 ELEVATION TOP OF "OLE

[Boring Method: Rotary -I.TTL Ot POEA O B5.

I TOTA DEPT OFAUR OHOLEET

De".1a OPT Drill C L ASS.IATO 1. ItTS.A ater WtrWtr a~~,

DOLOITE-Grey- Gry-Blck Ifi' Stop 21:53 - 2O.8

I Hr Mo Hr ~reylack Rough Engine Cleck
23 M DooieMod Sat15

Doaie- Grey - Mod Hard St~o 2-:26 ' 2 .4
11 ~'uei and Grease

7/9/80
I Hr 'White Start 7:16
21 Mi Dolomite - Mod Hard - Hard 21 1. 4

Silic I 2nd gear W 4t:,

121 Dolomite - Grey - Hard H010~

Med
2 Er Dolomite - Mod Hard with Smooth
18 Vuga with calcite cryatals
Mlin

131 Smooth
- Dolomite - Mod Hard - occ

cbert sams & small parting A

I Hr and calcite

3 i Dolomite -light grey with

14 sandstone &shale partings
14-- ~ with calcite crystals w/ O

Fe staining on frac planes
I Hr

15 Dolomnite - Grey w/Fe
stainings &F Calcite crystal

4.7

M in

16 fi SANIDsTom" -Rv~
6 Min Fractured DolomiteRe

I Sandy
ADOLOMITE -light grey-
28 Fe staining - Mod Lard-

M7 sandstone

Dolomite - Light -mod14 te

hard Lim
1 r

Dolomite - hard-

M light grey

19 tn 4
Dolomite m od-hard I toz 4
Light Servrice ".rill

I HrStr 7:1 m

2005

ENC. FORMA 18 36 Es '~ DITION$ ARE OXI.OLFTJ ROLfc I PISck
MIAP TI-2PSSSc



DRILLIIG LOG: I A 03-79-C-0055 Hasrr=an Construction C0. k, 3 1-1 7t

Norfork Lake Bridges E evation of Bottom of Hole
2 .OCAT,3.

62-PS-S-Socket 2-ANUCA U.t, S OESG-.A'o. or OILL

__ __ __ __ __ __ _ __ __ __ __ __ _ __ __Is Cain ecor { epth i '.,pe

oI HO C3.

1O I T of, Water
* DIRECTION O L 1O0C I* DATE Oct

I17 ELVA-IO% TOP Of 'OLE

' BorinLethod: Rotary ,. -- .- -coS OE , SoSC

I DET. .ICLL INTO ROC I SI,.S i'[ 0' IISPECTOQ

9 TOTAL OEPTh Or HOLE I

Drll AS~iOT~ O SIIH L5 cater lWater Water
ELIVAT1HTI RateJ ril _______________ __________

. Rate s Color Action

Do-omite - Hard - Dark Grey 2nd gear

4I17 1 @26.50 om -

White Smoot ' V719 rpn

21 on Kelly H:20
, 150 psi

1 

Hr 

-
-

'D 

'EI 

' 

't

17-
in Dolomite - Hard - Dark Gre,

- Hr

18
Mm

23

1' laver of soft weathered Y
1 Br Dolomite

-Min Rough drilling

24 -- Dolomite - Grey - Grey- in weathered
Black - Mod Hard - Hard area.

r Ist gear 7tomr
-12 @24' 2nd gear -

_Min 17rpm-j Dolomite - Grey - Black - -2:24 2-.7'
Mod Hard w/pods of white Smooth Stoo 3 11 -25.4-

weathered Dolomite -I>I Hr 7/1 /8
-42 !71/0-
4Min I Start 9:-12

26_ 1st gear w/'-20

187.42 Ste. •
Kell% D, Ass

_ 2 Rr iFull load .-
19 S rpm-

_ m Stop ) 10:55
27 Air leak

407.1 H Bottom of _Hole - 407.1 A _Actual Bottom of
Rock Socket

_ st 9eat rm

•W/4I20 !IE. .75
Stem Kell%, DII l

Stop 11: b.
Start 7:.)
26.175' .tein -

Full load .;/;!2C
2nd i0r- p

_. 26.7
---I ,Start 051

ENG FORM 1836 em, ,oL, EDTIOS o .... ,"*a 62-P5-S-Sock t



'5c-fork L.zke r es.E e tjno Sc t x

62-P6-N-Socket 40

asing1S Recr

E 01 c6....'

Bof Me.0od Revers F, -

26.24ar 433 9 1 10 '

.32 1Start 7;00

el 2ld 1
Star-'20:4

M2 ar 1t4

43 .9 4.11 Start 2 :

3 ~~~Hart -- Sileou 10-

hr S'ico
3 ml

4oo~te-Ce --

Slcosilco~

5.3.

--. - .

7j

_12orti

,?o.:r -TXl~)::jt. :i.t. :-~ ~ p 0S



.. . jL e t to a.:r z r- 03-79-C-C':2 - tM, a-, .a,% C.,; 0 .,DCr C arDC. o 3

Norfork Lake Bridges e

- _* tzo- i L .uw- [ - [ eth

B-or M e t hod : Rot~ a-

rOYA 0 APu 0L IO J £ ED

426E0 . T I 0L E

i Dolomite - Light Grey - i -:h 2-r~m 'w,2 _ -
53 Mold Hard - BHard M, G
Dmin 

-1 

..1 L 

--C rease aws "e -

Doloite - Lgh e2 -o-
5 Hard H

52
min

1

@13.4Shale - B1ack - Soft 12 26

S58 $13.5 "°' _ -

47 -- l 1 St--

min Dolom -te Grey -Mod

14 2.'_ - Hard - Yorsive

-: 45 Start -27 *'2

-- mnin h 2 rgw }2

"- & 3 - 3'
15 ____ 15.0 - 15.1]. Di Ass:

shale - Black - Soft Stou 20:32
ilul 1.1, Grease swi.el
9 Dolomite - oreu - Mo d ESart 2:t

M; n Dolomite - Buff - Grey

4_ 56 j Hard - Siliceous

2' rrainw

15 .10 - 5.

- 9 Dolomite - "Ouff - o r e a S;

-- - Hard - i., Z.ar d -
Siliceous

SS oloit - BUff -3ro e Li
l8~ ModHard - si.{:hecus ,

r7 Fct7.ur

53 rui 217.8 - 13.2
min vern - Clay nl 3alcIt

crYystal filled ( et -1/
19 _ of hole)

41 -XDolokite - Gre, . *

min Hard lla F r5r

20 Silic



D'ILH X DC, 379005 ?.,srzafl Cca-srzt c-tC'~o, J" A 3 t~c~

lorfork Lake Bridges II levp:1cn 0 !ottcx- of z'e

2 -P6DCASoIe

- - I- I- -- LI [. .*-Z O

" _ £ Ro I - - ter ez i .-
, 111C 

,O t IC' As"
.zt ss colorrC O

m,5 noo 20. I- n 6

Dolomite - Grey - Mod Wi2I/Ssy

21 -7 Hard- Silic - lractaie Sttc 2:1,D
rGrease cwi'.el

35 Szarr 2:23

min Stoo 3.13
a21.9

22 Dolomite - Dar~c Grey
- Mod Hard - Massive

40

-mm -

23

39

412.04 2 32 ~~~{ 
12-

25~ t 2

-24Y
jmmn

26 y
26. 2

18 Mod Hardi - ractured

- rI

28 x C9

408.2- :

A i j054



UCAD-A130 553 NORFOLK LAKE HIGHWAY BRIDGES 
BAXTER COUNT ARKANSAS A

WHITE RIVER AND TRrBuU U ARMY ENGINEER 01STRICT
LITTLE ROCK ARK R L CRUTCHFIELD JUN 83

UNCLASSIFIED F/G 13/13 NL

*u uu/Iu/IIIImEIIIIEI
mEmhohhhhmhEEE
mohhohmhhmhhEEIIIIIIIIIIIIII

mIIIIEIIEEE-lllEEEEEEEEEEE
Em-Ell.-.-I



H 0 136-III

IjjjIL25 1.II4  1.

MICROCOPY RESOLUTION TEST CHART



- ~ ~ LCX1-02 smith-Rok _

liarfork Lake Bridges 408.5' :SoieCo ~o
* 62-P6-S-Socet

OACYOftOfHOL 1 C L LE 1/29/81 2/4/81
0 - - .0 - ~ ~ ~ ., ''I aL- 1 1 1 ' .o~ f 5 5 6 .3 8 ' P la tfo rm

Boriii ! etbd: Reverse R otary 43.3TOG

0(-1 O~LLE0 *,HTO *OC' 25.90 1 o-IA Of c' INS'l'OAR

I TOA OE-mo OFmL 29.73
0. 01 ,L' -'~E-L . t -aer ater -Water C.A.KS

1.-" aril os Color Action

1/29/81
11 Start 12:58

SAND
min 1st 7rpm w/H2o

186.3- stem
1 kelly & DH Ass'-

4th @ 2:09 4.3-

16 Stop 2:45

16

16
min

433.9' mnAverage Too of Rock
Dolomite - Grey - Mod

~57

5 
min

432.73 1/29/81

@5.4 2/2/81
@ 5.4Start 8:00 4th

1 hr, Cherty - Dolomite -27rpm no H20
12 Brown - Grey - Hard 186.3' stem

Dmlmnt @ Gre.7 kelly & DH Ass:-
6 Dolmite Grey- ModH20 lines f rozer
Hard - Hard stop 12:36

hr. Grease swivel

9 min 68MLmS~, Start 12:53

Dolomite -Grey -Har

17- Silic

lhr.
17min

8

1 hr.
2zlmin Too of Rock Socki

429.00 @8.8
Dolomite -Grey M od

9 Hard - Hard

10 47IW



L .,LIHG LOC AC. 7GC 00;5 IMassan Conist ruction Co CI 3 T

__________Lake_ BridgesE__________o-_*__________fHole

:5sz ,c- ep Type

I& TL UNDER CCSAtE D.E

O-fC'O. O OLVI, DATE "OLE

CD.C*IC&L CDCuflCO 17ELV-G T- L

Sc Metbod?: Rotary to TOTL VAt 10.01E" FDALI -

Ot-T DRiLL CO INTO -OCK IS I $,Q*UPC OF IISICVO

CLC' .1 ICllI Drll CLASIFICATYION Of *I:IE-I*C ster Water 'ter E.AAS

Dolomite -Li Grey-d163 el

I Mroad Har -ss 
4tassivem

Uno ok 20

Stop 3:17 @p1.3

Dolomite - Darht Grey -

maiv-Mod Hard -sie22R

I Hrardt :5

12 Slightly Sil &

ardtar 9:Slicou

18 Dolomite DaGry Grd

i calcie Milld Hars

oomt HaGeyrdar

36 Sialeou - ack - -of

Ci lagy ild

@ 16.8.



-r ~ LL~CLMC fA~' 9C05 a~f Co. urt Co.

DFILLI~ r ZI DA 5s Color tion p, 1 3

within Iron Stansyper

j_ _t' Doo t DRLE Bufl k6 Cooodlt

i.omt zLv-o Grey - od

27 ShaleIO TO Slac -OLof

Boring MolomiteRotry - 0 .1ModFP 0_

28PT qIard -7 RaOsiK 01atPI'O

4Q8 I. IT Dr llas l ol r ct o



!:.-rork Lake Bridges Elevctiorc of Botto-- Lf!:-
62-P7-N-Socket :

Roer Scaoer Steven H. Fain Co.
Robert Schoker .3 Casin - ecord De:h Type10'

121.0 - 432.2 k" wall

-! . oSE I TOT AL "ULSE COAl SOEIS

Don Uchtmsan jI I-LCATO of Water 5-11.

..- -.. t ________0 1o 9/10/80 9/12/so
1 ,EL VpTIo, ToP of NO.L 446.23 Pltfc.

7 Boring Method: Reverae R~otary . ~ ~ ~ 3*
11 -,- 24.%' O., .S .. ,.. :o, ,.s ro 438.72 T.. .
1 1011 OV T,, or -OLE 29.83'

Rate a(.......' os Color ActionI .I

CEE~ GROW1 9 /10/80
5 Start &:CJ5

140 E20 1st gear
7rpm 2nd gear 17r
@8:33 @2.8'
@9:20 (5.6'
-20 on H20 off 9:2

10 (Rough drill acti
Min Stop 10:00 Stem A

StartlO:05 in 3rd
2 gear 26rpm Stop2 1 0:15 Fuel drill -

- engnes Strt 10:

-7 Stop 11:02 Start
-- m 47 ' , 11:11 v/2o 2nd

gear 17 rpm
Milky Smooth Stop 11:30 10' car-

-adjustment

4 -1 S tart 2 :20 2nd

8 v/E20 17rpm lat _
M- i gear @7.2: 35 _

2nd gear @3:40
@7.5 3rd @4:04

4 T7.5'

min

5 i' Top of Rock kA o
-- Dolomite - Buff M od Hard

54 w/occasional chert nodules

I Hr
4l3,r Dottot 0 ufsona41

min"
-4 .40 I
Min

* Stop 4:-5 ,3. -

25
mim

9f

28.90 MS c t c!

110 -Socket

ENFRM 18 36 -t(v-oUS EOIYo.gS ACR1 O eSOLCTZ o.--,. t



7~c _:t~C- 4:, Co 3

Norfori. La..e Bridges T.h IF of 4ole

62o7riSoke Net._d Cota

~~~~j ~ ~ 1 cC.urAc.I' of T atr ater te R(RS

7 28inj Modod Rar & o- =FrPi MakKe

73le od"T D/ro hl

Dol2.om 1ite - GreyufSo 1:3

28 Mod Hard - Slihtl Mar Kll

min Stakt 11o3t

20
min

1- Mm @ 14.6 D12.3t - Clay 20 Pe
12 iled-pod~ed 1/ fIl

23 Mo Hard~e~ Si gbc ra

20

71 20

Grey. -d Mod FI-

.18Do1Itesl - .0

S22
Mmi

20
min

27 
05

.17FR

.A. 30



Norfork Lake Bridges .Eeain0Botm f'ol

O(A'K62-P7-W-Socket10 -I

OXOLIF . zLcv&,noIp of. Mater

I D.RECT.O. OF KOLt SDTEKL

Boring Method: Rotar T.- C.B -IC' B - -- '-

I*O R- ORB' 0LEC -NTCB MOCK 0 .. co

Drill, rL4&1"C '- .'EMA Vater Water atr RAK.

Rat Les Color Actioni

3rd gear 26rpm
Dolomite -Grey -Hod Hard 176.8' Ste &

21 DE Aaay. w/1120
mini 1st @1:45 E20 off

Stop 2:19 Drill

I Adj.- Start 3:20

1st 7rpm R20 on
@3:40 2nd gear

26 17rpm @3:60
Miii3r&26rpm @4:00

2.2 MinStop 4:20

Milky Szootl

18 '
~24

~32
Mii @ 24.6 -25.7 -Cavern ove

1/2 of bole w/pink cal-

25 cite crystals. Clay on
-25 I bottom of cavern.

57

Mii Dolomite -Grey-

Mod Hard

29

27 Start 7:14

2fi

Min

29-

12 O
Min Bottom of Hole Bott= of Rock

- . ________ _______________________ ,Socket

ENC, FORWI. E5 36 PROJECTi CILE.. -0 .IL



i)C~03-79--CV nC~sr- ~
~C V~ 0 ~ 1021 Smith, Eock -

!;orfcrk Lake Bridges Elevation of Bottom of Hole
20 A 1'C 408.9'

6 2-P7-S-Socket I-.".&' AC E S C-Gt,, OfCML

Robert ScMcher Steven M.Hains

-oer Scm)e Casing Record ep/2Typ

1 .CO .LEt Don, Uchtznan I Z! *TIO f -Water Varies S#2 .31

~~.11 OLE- _____ 9/5/80 9/9/80

Borig Mthod Reers _iot -r y435.9 T.O. Grv t
Of-1DRILED .To CC. 3.8432.7 T.0. Roc

27.0~i~E2 off35T. a

Start 12:5 2nd
Sear 7rp 866

w/:6 20 on

Stop 4:20
04. 0

432.7 1Top of Rock Ag o fRc

is DOL4{1TE

432.0 Bottom of Casing_

2 2 RrStart 

8:26 (4.02nd gear 17rpm
1 Rr W/R20 1186.6 Stem
19 & DR Assy
Hirt @9%10 let gear

5 ~7rpr (tough acti
2nd gear (29:25
3rd gear (33:00

I Rr@8.7 28rpsx
31 Stop 3:15 @10.0

Min

Min 
z

10.!7[v. o fRc
INC FFU 1~ 36P~ ~C0'?0"S RSocket~

53I'4O~~



Ncrfork Lake Bridges £e ~iofn of Bottom o.f Hole

62-P7-S-Socket ~ ~ ~ Mt AMU FR Assy ESD TJNOF0 L

IS ~ ~ 1~ 3rdn cod Dptgyea

.I& fL/VAr.te crystal.

14 O-od HFHOTardT ML

17~ EL .'-TO FML

1 oigMtod oayT!2AC7"CIEI118""

I, DPTH RILLD ONO NOK I0-EL
TOTAL __ DEPTH__ __ _ __ _ O' -MOLE_ ___720 ~ ~ ~ ~ O MATERIALS_ _ __ __ __INC ~Rb4 836 '~~''O4~ CD'?rO S J eusTI ate *.te I6 a;--Sok



D.. -37 ?:E-. an :' C'i, CO. c3 ZDk~~h~ IIC,. O->- J - .. V , T - 0' WI

Norfork Lake Bridges K Elevation o0 Bottom of : le

casng~co I Depth ;Type

,OrA 10 SE L C BOXES

ILC' T O' of- 4 ter-

Boring Bi Meodd Rar It TOTL OP FInber FousI

16T~ Drill calciteL Wateral Wae&ae .FK

Rate ~ rteshl

22 20 1. Dolom ite -f Grey&
Mi uff ar - Mod mbrd il So

@~~~ga 21r.3 - 05IH2eaOile

Gresy Saok grey har

40.9 2 @ 21.9 oDolie Gre & BoY fRc

206

EN FRM186 .~~ .~ *e .26
0 "

Minrc

24 -----------------------------------------------..



rojecractor:
OPIL LING LOG DACW 03-79-C-0055 Hasuans Costructi.o Co. 8o 3 ,.tC

-*,:" V, SIZE A.- TIP% O a-, 102" Smith - Rock

Norfork Lake Bridges " Elevotion of Bottam of Bole
405.8'

62-P8-N-Socket ,z MANUACTURRs O1GNAT.D Of DRILL

Steven M. Hains
Robert Schmoker -cain, R€ord Depth Type

HOLE 0o. I, " 121.0' 10.0o
- : t__ _ _ _ _ _ _ 4. TOTAL "UNDER COa WOXCS

D& I&a ELZVAflO' of-.1itter- Sl* 97Don- Uch+*-an , [, ooa e- ,"''
&ORECTION OF HOLE I DATEROTE CLT

IS AHLE J-"o f OL ; ' PI

:117_ELEIAIOW TO 0F HOLE 24 TIOP
Boring Method: Reverse Rotary , TOA co.. .C... IOH o., 43- 5 Tor,

6 oX*H oRILLED ,NTO ROC 24 -4 It Of oNs, OR 430.2 ' TORSI, TOTAL oETH 0 HOLE 27.72 (Drill)

I EVATIO DEPTH Dr ill' C L- C' O. 0 ITE" ALl r Water ' -- I EAR s

433.52 Rate s Color Acti oA 3/20/81
_ __ __ Start 3:10 1st
-7 CAY &MUD 7rpm w/H20 186.

7: Stem - Kelly &
rin.- D&H Assy

-- " ""- • , ti ] 'i
" - Stop 4:15-

---

Roug-

--rin C4ENT GROUT

-in

430.52 3 CLAY & MUD 3/20/81

430.2 lhr Average Top of Rock Start 7:35 1st

21rinf Dolomite - Buff - Grey 7rpm w/H20

Mod Hard - Hard-Siliceo s 186.3' Stem4 -- kelly & dh Ass _

4 .@3.3 2nd 17rpm
3.4 4th 27rpm

_49 4.4 ,C

min Dolomite - Brown - Hard

Silic

5.4
55 Dblomite - Highly Silic.ous
min Brown - Grey - Hard -

6 Slightly Fractured Milky

Brow-
Dolomite - Light Grey Soot

-- Mod Hard-min _-

-N FR 186PElI -, ,.SAiOSLTEP~ETjOI3

- 38-

-min

-42-
60ai 89 -8.95

9-Shale Seam -Black "1r r
_ Soft Ggy Roug

"-42 olomite - ark rey- Milk Smoh03 -
m-rin Har,; .iard - Silic t

423.52. 1:-_I
ENG FORMl 18 36 ,,NE,,oVIEs IN ARo , 9*,, 0,so.9-"*,c79o. .

JAAR 7t



DDRLLING L ACW 03-79-C-0055 Maaran construction Co. -3

Norfork Lake Bridges " Elevation of Bottom of Role
62-PS-N-Socket 12 .U.*cT *(fs OF..t, o, C'.-

13 Cas ng ecord De?th ;Type
4 'OLE AD. A

14, TOTAL MURDER CORE *OIL$
A1U OF D4;L ta

IL ZLzVAIAo- of -Water-
OI#SECTIO OF HOLE |1 fATE oOucs

0.9.11-~~~~ ON O. .. TI ATE HOLE

P1 £L(VATIOU TOF OF "OLE

Boring Method: Rotary *I Lo. O P O F O. .

DEPTH DRILLED ONTO %OCR I. $-IGAA USE 0' IFSPECTO

TOTAL OEPT OF HOLE I .Drill)

E~~~~i~~~*TOH~kft- ori rl C4SII**SO TR*SWater 1 RE.."S

423.52 10 Rate | Colr Action 4
Dolomite - Dark Grey - -h 186.3' Stem -/

39 Silic - Mod Hard - Hard

min 10.6- 10.65 e ;Kelly & DH As

Shale Stem - Black - Sot Stop 3:16
• - • . 12.6-

1 " 10.65
Dolomite - Grey - Hard
Silic

40
min

12

12.3 - 12.5

41 Shale - Black - Soft419.92 -mi 253/21/81 .-
Dolomite - Grey - Hard Smooth 3/23/81

13 il Start 7:30
.~c 4th 27rpm

Dolomite - Dark Grey - Mod B rd w/H20 186.3' Z
40 13.8

min Dolomite - Brown - Hard Stem - Kelly

Silic DH Assembly

14-

14.6 - 14.8

31 Clay filled cavern

min (Est. less than hole)

15- 14.8
Dolomite - Light Buff udd
Hard - Silic Fractures

28 with Iron Stains _
min

16-

16.6 Light
39 Dolomite - Buff - Mod H rd
min Hard-Sly. Silic-Sly.Fra

17- 17.1
Dolomite - Grey - Mod H*rd o0t

30 Milk

min
18-

18.4

38 Dolomite - Grey - Mod
min Hard - Hard - Slightly

Silic
19-

19 19.2

Dolomite - Darl Grey

27 Mod Hard 0
min

413.5J 20 - ' -
-,, FORM 1836 COu TIONS ARE OKAOL9TR HOLE .0

NMAR 71



-- Pr~jec No ontraccor : 
'  "

R LC1 03-79-C-0055 Massuan Construction Co, or
I..; W u. Val l~ -0 T'Rf -

torfork Lake Brid2e3 Ei e. I Ono of B3ot O -of Hjol-e

62-P8-- Socket ., .... .

e 

-- 

p

_________________ ,___. Casing Reccrd~ -:Seh Type

14 TOTAL NURDER C01 *ZIES

" L E,.ZVAIo, of ;ater
OIP[CT OM Or 1 1

1E6 LATE OLE

Br in Hethod: Rot ary IN TOTAL CD1 -T' 'E-

O E".. OU.L.EC -TO ROCA - - -1C. .UP Ow ' ,%P c$

TO-, OERT, OrAOLE -(Drill)

Drill C t 1sc , .1 ATEIA.. ci, Watert= i A
IOOVATOA Or".,". s Color Actton!

413.5 20 Rate __ __ 
Color 

--
__ _ _ -

Dolomite Dark Grey 4th 27rm W/!i2
28 Mod Hard 186.3 Stem Ke.-
min & DH Assy -

2 .Stoo 3:00 BCH
21

31 Milk%.
minl

22 I

26 22.6 - 22.9

min Shale Seam - Black -

Soft Grey
2L- 22.9

Dolomite - Buff - Mod Soot
Hard - Slightly Frac.

30 MiLk%
min Brow.24 i -_

30 24.6

m rin Dolomite - Brown - Hard
-~ Vein, Hard - -gh, -

25 Siliceous Milk-

- 27 25.6
Smin Dolomite - Buff - Mod

Hard - Fractures
26 Milk:

Brovu
22
min 26.5 D1' ~~/.*

Dolomite - Grey -Mo dI

Hard - Weathered with Milk- Ro S

Iron Stains 
0

405.B'i Bottom of Rock Sccket r

I -

ENC FORM 1836 p ,, TIO ARE OS.OL[T ZROL P o -¢0

.AP 71



DP DAC 03-79-C-.'( Mase-an Cc6structtcm Co.
p , 102" Smith-Rock -

Norfork Lake Bridges " Elevatioc of Botto of Hole
- , 62-PS-S-Socket K- 405.7'

Steven M. Hains
RobertSob-rocke ., Cascng ecord 5-eptR YPe

I . 121 . 0__ 10
I& i .. -r .. t of-oat 511.79

_____ o, Don Uchtman' £t1o ofLater 5j.79
* ORCTi"OP OL TE

) 
0 ICO.PLC"IO

_[i-,. _,___,_____l 3/o14/81, - __ 18J

-- I, LI,.T.O. 10- or -,F
Borig Method: Reverse Rotary ', .C,-

OF, De . ORLLED -. 1, ' c. _285I _ _ '* T. .E 0. .S.EZTOQ

ToToA. PT, o -oLE 31.65' (Drill)
I..rv*r- o,.'. Dril11 Loss Color Acto
437.35 Rate 1 _____ColorAto

VStart 2:16 Ist
CE.MNT 7rpm w/H20

50 GROUT 186.3 Stem
min Kelly & DE Ass

1 uStop 3:15 1.5-

RoUg!
435.86 - 21 _

- min CLAY 3/16/81
- MUD Start

2- st 7rpm w/H20 -

186.3 Stem
33 Kelly &DH Assy
ain _17.5 - 2.8 2nd-

434.5' Average Too of Rock 17rpm Stop 8:1
3 - Dolomite - Brown - Mod Grease Swivel

Hard - Hard - Slightly Weld Stem bolt-

54 Silic lugs. Start --
min 3.2 9:30 4th 27rP'-

Dolomite - Grey - Hard 19.30 1st 7rpr-
4 -1 Silic 6.7 - 7.0

3.9 1@7.0 4th 27rpm--
Dolomite - Grey - Mod Stop 2:33

44 Hard - Slightly Frac. Crane Repair
min 4.8 Start 2:55

Dolomite - Grey - Brown milk I

Mod Hard - Hard - Sligh y Smoo
A Silic

47
Smin

6

6.7-7.0
46 Clay filled cavern - Re
min (Est. 1/8 of hole)

7 1 7.0 Red Rough
Dolomite - Grey - Brown k
Hard Silic

40 7.4
- min Dolomite - Grey - Brown Muddy

8 (Brown clay filled frac

8.2
lhr Dolomite - Grey - Mod

Imin Hard
8.4 Smoot h

9 Dolomite - Grey --Hard
- _ Silic
:1 49 9.8 tilky

- in Shale Seam - Black - So' 'O

9.9
Dolomite - Grey - Hard ,

427.351 10-4 ___________ PojcT_*

ENG FORm 18 36 -- s"O~ Antx Oa-z"ECOE C.AR 71



L L rect N3. Contra ror: 2
DAC W 03-79-C-0055 Mas.man Constructio Co. or4

Norfork Lake Bridges I1 Elevation of Botton of Role

62-P8-S-Socket ,1 .12 AU, CTuPR D.FS. T. O DRILL

in cord ii~ Depth Tp, .. C . , j _

:1, ToT A NURIER COME bOXES

'I- ESEVAflDW cfater_
6 DIIECT,Oft OF HOLE ! ...... TSo

I& DATE ROLE 
'

I Borin Method: Rotary rOO
IDEY* OR.,EO INTO ROCK Of . oECT O 1

I TOTA.. OPTH F HOLE (Drill

'L ORV I oPTM-i, Drill CL .*1,.,Co, o. OF ,Tt ALs Nst Water W ti+ ,,F.A.,s

427.351 10 Rate Loss Color Action
Dolomite - Grey - Hard 4th 27rpm w/H2

50 Silic 186 3' Stem - -
10.2f Kelly. & DH Ass,
Dolomite - Light Grey - - Stop 4:15 -11

426.25' 
Mod Hard

34 3/17/B1
- Start 7:43-min;

4th2jrpm w/I20

12 186 3' Stem-
KellY & DH Ass

12.2
Dolomite - Brown - Mod

39 Hardilky
min

4 13.5
min Dolomite - Grey - Mod

14- Hard

S -_ 44 1 4.9 moot.---
-min, m Shale - Black - Soft

1 15.0 Ge_-
Dolomite - Grey - Mod e

39 Hard
mi 15.4 - 15 45

Shale - Black - Soft

1-6 15.45 Milk-
-I Dolo-~ite - Grey - Mod

3 - Hard - Hard - Slightly

mrin Silic
16.7

17- Shale Pod (Estl/3 of
hole) Black - Soft - Grey

Pyritic

42 17.1
mi Dolomite - Grey Hard

is Silic

18.2
40 Dolomite - Brown - Hardm4 Highly Siliceous Milk%

19.1 -19 4
1 Chert -Black - Hard

- 19.4
Dolomite - Grey - Very
Hard - Highly Siliceous 067

L . 2O 01 I
ENC. FORm 18 36 Pco, EDITI*R$AR ONSET I-Rojec7 L1-

.AP, 71P



rro-jert z.Contracor
DRILLING LOG DACW 03-79-C-0055 Hasan Construction Co, o,4 s

Norfork Lake Brides" Elevation of Bottom of Hole

-.oc orJ 62-PS--S-Socket 12 MANuACYUR.- 5 D[*,G. ,oN OF DRILL

e .. 1C1Ar -

I,, Casing Record Depth Type.

1. TOTAL N MMDZ COME *l4D[F.

k 0~lt OF DIL.( IL IEV&riom fWAteX

I* D ECTION OF MOLEl[tA TEDATE NSO*.? £0

14 DATE "OLE

"Dr. c. L V-,c . ot. w 0 T3?

17 ELC VATIJO 10 OF MOLE

I Bor___ Method: Rtar 2 . ,* C- CovD v o0 8C.D0C
6 QfT DIO, sLLI

1 

INTO MOCK OI-..E 0. .. SFECTDO

, TOTAL OC-T., O, . O frill)

kL , .ATIO -D O pn. Drill. CL& I, I.A .o01 O , AT (., . ,S W E r W ter *e w F ,VI..qsS

.17.35 23 Pte Loss Color Action

-- T Dolomite - Grey- Hard 4 4th 27rpm w/H2_
Very Hard - 186 3 Stem

-52 20.1 - 20.15 Highly Silicous Kelly. & DH Ass
.mrin Shale - Black - Soft Stop 3:15

21-1 20.15 Q2 to 3415
- Dolomite - Gr:y - Hard

Silic - Slightly Frac.

47 20.9 I
min Dolomite - Light Grey

Mod Hard - Hard Sligh :ly

2 Silic
21 8
Dolomite - Grey - Mod H rd

37
min

23
-- ~3/17/81 ""-

413.95 36 23.8 3/18/81 -

min Dolomite - Dark Grey - Start 7:35

Mod Hard 4th 27rpm w/H2

24- ilky Smoo.. 186.3 Stem -

Kelly & DH Aswr-- 44 I-

min

-25

39

min
26

37
min

2 - 27.2
Dolomite - Grey - Dark
Grey - Mod Hard - Hard

min Slightly Silic

27 6 - 27.7

28 Weathered Dolomite -
- Pod - White - Soft

37 27 7
37 Dolomite - Dark Grey
min Mod Hard

29 294
_-- Dolomite - Buff - Mod

Hard - Fractures
22 29 6 06
min Dolomite - Grey - Mod

Blard

ENG FORM 1836 -- cat EDII O O ARE OUSOLETZ PSHtT0Lt Ino

MA i1



Poject No. Contractor: s1L9 1
DRILLING LOG DACW 03-79-C-0055 i Masman Coatruction Co. o4 5.6-t

Norfork Lake Bridges __ Elevation of Bottom of Bole
J OAb62-P8-S- S~cket 1 ..

Geore cI-ama

., Casing Record iet ;Type

N [ OFD~tUL R14 7OTAL "UW89R CO^E[ W~oz E,

IL ELEATfION offWater.
Is O'IRI CTO- OF MOLE DATE NOLE[ ITm? Djo 4[

____________________________________________ TO- 01 OLEC

7 Boring Method: . Rotary - , oco ,ov, .,

I T O A L o [ K - TD O E tS i

oc. Dvli cI-,.,c.,,o- o, , Water Water Water *ED C5

4 0"3 Rate Unas Color Action
-O.3 3 1863 temKe

Dolomite - Grey - Mod 4th 27rpm w/H2

32 Hard 186.3 Stem Kelh& A
• min 30.6 iky Smooth & DH Assy

Dolomite - Buff - Grey - top 12:09 BOH-

31 Mod Hard - Slightly .. "

Fractured t

405.7 -- Bottom of Rock Socket

069 Z

EM 1836 ..eo.o ARE --sOLtTZ
...... .in". "o,-I.



~CLLIG LO Proect No.: ViLLING t( DACW 03-79-C-0055 t Maauman Costru±_,I Co. 0' 3

I_ 'V . ' l0" Smith Rock

Norfork Lake Bridges El" evation of Bottor. of Role
403.07

62-P9-9-Socket 1.2 *~ue*es -5 -o :
T-~ 'ID'I Steven M. Rain

Robert Schmoker , -as ng ecord ---- 'Net Type

VaT ~ WBE- ¢O~t %GRES

Don Uchtmaa ,. I LE0fo of .Water Various 5,q O. 55

- D_~ E 01.! o10/21/80 i0 zLO0
__ _ ,. O 'bo. o-o, 550.53 Platfom

RBo r eth o d : _ ev e rs e R o ta ry _ _I ,. 3 F Oa

Bo ingLE Method: 08 ., CO.[ TOOIIA b eoo. G c29.3 TOR __-001 .,LOo.oc. 26.23 431.41 TOG

I OTAL. OCPTm 0f'OL 28.34 __

,V.,~OE'0CL&"5l ICAT '0 0f 8:VtmILS. ster Water W.~ter .rmeoOEC i Drill of Cl A t on&31.41I Rate|
4-1.41 

10/21/80

f20 'Start 5:35

mni Ist Gear W/H20

MdT GROU d186.2 Stem &
DH Assy. 7rpm

I2a10.30 2nd w/H:b

17rpm 1.3
I Er 3rd "11. :40 2.
5 27rpm

Stop 12:00 H20
2 Top of Rock Loss

Milk,. Start 1:50
DOLOMITE - Grey - Dark Grey 3rd 27rpm w/H

1 Hr ILard - Very Hard - Highly
13 siliceous - massive Stop 3:35 @5.5

Min gWeld lugs on

3 -Stem
@ 3.3 Dolomite - Buff - Hod

Bard - Sandy - w/Pink -

4 Chart nodules

@ 3.7 Dolamite - Buff - Mod

Hard - weathered

25 (8 4.4 Dolomite - Grey - Mod
mn Hard - Hard - very slightly
_fractured

5 -Z 4.9 Dolomite - Buff - Grey
Mod Hard

4 9 43 @ 5.4 Dolomite - Grey - Hod
Min Hard - Hard - v/grey chert 10/22/80

-nodulea Start 7:25

6 ( 55.9 Dolomite - Crey - Mod 186.2' Stem &
Hard - Slightly Fractured 186 . Sr &

DH Assy,. 3rd 2-rzn
48 with H20

Stop 7:45 I6.0

Table check

7 -Start 7:52

Stop 9:02

42 Table Check

min (a 7.6 Dolomite - Grey - Start 9:07
Hod Hard - Hard

8 -

- 8.3 Shale - Black - soft -

min @ 8.5 Dolomite - Buff - Grey
Mod Hard - Slightly Frac

@ 8.8 Dolomite - Light grey
Mod Hard - Massive

070
Mini

ENG FORU 18 36 rc,,.o.., o,,o,, .*oec-
M9a7 oc



.[ "fL No . ... . .No. Lot-ra t:or-: "[.-,,
,LIN. LC !DACW 03-79-C-0055 Maesman Contructio Co. o

rorfork Lake Bridges ,. M oi Boro of Hole
62-P9-N-Socket, , , orsc.-,., or O.

I Casing Record I Depth Type

* .Mor O~mtLL(5 t4 TOT AL -u.Em Coa MoXst

It tLEAT-OL of 1 ater4 OMECVION OF "OLE 1OADTI sOLE f5VL COS

4'' fLl v-tO- 10- 0o-OLE
7 Boring Method: RoTory ,, ,, oa *tCosr- ro O

-'fV mLEDO -0 SC. 1.*su- o' .oco

ii tTA4 Of'1 OP sOLt

ar' Dil CLA5,,ICAsON oF -TERIALS Water Waster Water tAKIP1. I DRt ...l Lose IColor Action
421.41 10 Rate 

te &- 16.2'Stem &

DOLOMITE - Light Grey - Down Hole Asse.
40 Mod Hard - Massive 3rd 27rpm w/H2(p
Mini Stop 12:43

1 10.9 - 11.0 Shale sem Grease Kelly

Black - Soft Start 1:11
Stop 2:09

35 Dolomite - Mod Hard - Buff Broken H20 Hos,
Min Grey - Slightly Fractured Start 3:23

Stop 4:15
12

- 12.2 Dolomite - Hod Rard -

e32y Milky

mini
@ 12.9 - 13.0 Shale - black

Soft
13 @ 13 Dolomite - Buff - Gre

Mod Rard - Slightly Frac U

35
Min

-a 13.8 Dolomite - luff -

14 Grey - Mod Rard

31
M in

1.5

30

Miin @ 15.6 Dolomite - Buff -
Mod Rard - Frac

41 . 16 = i 10/23/80
-- ; Start 8 :11

36 186.2' StemM inMin DH Assy. 27rpm

17 w/H20 3rd
- 17.2 Chert - brown - Grey (s g Drillin

Mi. Small Cavern - approx. in cavern area) -
1/8 of hole - SilttoneM
filled @ bottom 17.8 3rd Gear 18.

18 18.1
C 18.1 Dolomite - Buff -
Mod Hard - intense frac-

38 Extreme veathering on
Miin fractures

19 _- @ 18.6 Dolomite - Buff
19 C.DliMod hard - slightly Millrv

_ 3 fractured A
33A .'

Miin 0711
M20
ENG FOR" 18 36 O... L ........... , t.o -o



-o ect No. t~lra t or:- 1 *i~3-
DRILLING LOC DAC 03-79-C-0055 HMaman Co-struction Co. or 3 *-ev

""~~' 9.2 € t _D- t 0. -a,

INorfork Lake Bridges Elevation of Bottmi of Hole

62-P9-N-Socket I I -UF T ~ o OLSGW -4 Of-DRL---L

Ge oreclmtacian eCasing Record I Depth Type

* M* 0' OIlLLCR 7is AI. NUMBER1 COtE INONE

I& 1t tA1 nO of W~ater

I OIRECTION Of MOLE !.,..T O

T ILEVATION TOP Or MOLE

Boring Method: Rota!2 , ,o' L cF RtCOVEY R ,>0 Boc
01" DR ILLED INTO iOCIF I SPEt"TO.

* Y07AL OE WT OF "OL E

I .'... or,. Drill CLI$,1,c ,,o.o or ,t-AL, Vater Wter Water E...Ks

411.41 20 Rate Los Color Action

DOLOMITE - hod Hard -Buff -186.2' Stem &
Slightly Fracto-ed lDown Hole Assy0 S l 3rd w/ H20

27 rpm

21 Stop 1:41
BOH

29 p
Min

22
@ 22.1 Dolmite Mod Hard

Grey - Massive Milk
27 @ 22.5 - 22.6 Shale Sem -
min Black - Soft

@ 22.6 Dolomite - Grey -

23 -Mod Hard

34
in

24

29
Min

25

24
M in

@ 25.8 - 25.85 Shale S-=

Black 
- Soft

G25.85 Dolomite - Grey -11

Mod HardI
27 27.15 - 27.2 - Shale -A

Min Black - Soft
@ 27.2 Chert - Brown - Hard

27 Desaig Bottom of
Rock Socket_Z04._2

403.07 Bottam of Hole____

072

ENC. FORMJ 1 3 6 Pooot1oo. ptoit~ etJaC? M;OLE .0



' t:h LO-7 Masman Cc=--ru: otcr. Cc, 3

-- -. 1 *' 102"Snith Rock

Norfork Lake Bridges 7, Elevation of Bot:t- Cf Eole

62-P9-S-Socket I 403.14

--e re tTf - I Steven M. Hair
Robert Scbmoker y- -'ain ~cd ep Typ

* asing cor T~pF Type
120.0 0

; - 18 TOTAL -DmE- CC~t 9olft
.- Of O- LL[E r

IL ELK Tlo. off+Water Various 5'0.07

Is OATtI~ "OLE2/8 10/30/80...... 10/28/80 lOO/O_

,, fLI', . 0-0o -0-t 549.33 Platform
Boring Method: Reverse Rotary O'A- COet I - 430.13 TOG
Of-T.I ORI-LD IO ROCK 25.16 ,,.o,. 0- .,o' . TOR

, TO-, o0-t. o -o0- 26.9q i
,o orni cIs,.c .,o. 1 -... s Water Water Wateer

O DE"I." Loss Color Action

430.13 Rat10/28/80

1- Start 2:10

mirn CE)MNT GROUT 186.2' Stem &

DH Assv ist

Grey 7rm No H20
H20 on 3:06., -

55 -- 3:12 1.3' 2nd
- Mm "- 17rpm 2' 1st-

4 2 8 . 3 -- A v e r a g e T o p o f R o c k 
1 - 7r z r e - -

--2 Milky( ou h D i l -

DOLUMITE - Buff Rough Drill

Grey-Mod Hard- - . - Action-Extreme

25 w/Fe staint on frae planes- Frac. Rock)

min very fractured 14:00 3.1' H20

Stop 4:12

427.03 3 -. .'-

Chert - brown 10/29/80

1 Hr
17 Dolomite - Buff- Mod Rard Start 7:40

Min Slightly Frac - FE stained 2nd 17rprr No H2

Dolomite - Mod Hard - Grey I 1?6.2' Steum &
DH Ass'.

H20 7:50 a3.4

30 3rd 27rpm & 7:5

Min Stop 9:55
weld u=s on St

5 - ! Start 9:15 __

Chart
40 Dolomite - Grey - Mod Eard

Dolomite - Buff - w/healed

6 frac - Fe stained - Mod I
Rard

50 Dolomite - Mod Rard
min Grey - Buff

:7 455

Decomposed limestone pod

1/8 of hole .1' thick

8 Dolomite - od Heard -

Grey - Buff
45
min

9
- 9.8 I '

40 Dolomite - Buff - Grey

Min Vuggy w/Calcite filled 073
Vuss 

7 ,

10 -I _

ENG FORM 18 36 PovtOS EDITIO, ARE o0,Io=, PROJc, OLI -0

62-P9-S -Sok



DAN- 03-79-C-0055 Mas.sn Con :_-ucticm Co. l'3
Norfork Lake Bridges " Eevation of 5ott:r. of Sole

is Cas ing Record Depth T

C I E . 0. I

'4 TOTAL NUMIEft Cn BOXES

I& ELEVAT5ow ofA.'ater
6 OI-ECTIO O O hOLE IST. tt COPLSTSO

.5-c t n~. ro*S DATE hOLE I

7 Boring Method: Rotary , TOA ORE -ECOr- ,O- 00.C

I Oe*T. D0.111[0 -TO NCI

s rOrAL. OEP mN 0f MO 
S,GkA'URE OF iSF[CT 0

tLE~i A c, rl CL.&SSSPCATI 01 .'TC-AL5 Water Water Water Pt.XAS
420.13 1 Rate..., aLos Color Action13 1 ate

Dolomite - Buff - Grey 3rd 27rpm w/H20

40 Vuggy - v/calcite filled 186.2' Stem &
min vugs DH Assy.

@ 10.2 Dolomite - Brown- 2nd 2:05 - 2:10
Grey - Mod Hard - Hard -

- Siliceous Rough Action

@ 10.8 to 10.85 & 11.3 - in Decomposed

40 11.35 Shale - Black - l.s.
-- soft 3rd L2:10 im!

@ 10.85 Dolomite - Buff - Stop 3:00 C13.1
12 Grey - Mod Hard - Hard -

12 Slightly siliceous
Slightly fractured Milky

40 1 11.7 - 11.75 Decomposed
m Limestone

11.75 Dolomite - buff -
grey - Mod Hard - slightly

417.03 13 fractured 10/30(80

34 Saart 7:31

Min @ 13.6 Dolomite - Buff - Mod j 3rd 27rpm w/H20
Hard - Fractured 186.2' Stem &

14D Assy.
4 .@ 14.4 Dolomite - Buff - GreD

Mod Hard - Slightly Frac Stop 8:22 @14.5
Swivel Check

38 @ 15.7 - 15.9 - Claystone - Start 8:32
Min Brown - Soft 11:25 2st Caver

@ 15.9 - 16.0 - Shale -

15 Black - soft
@ 16.1 Dolomite - Grey

Buff - Mod Hard - Slightly
37 Fractured

Y ud dy *4f

16

30
7Z Min

17 @ 17.4 to 17.5
Decomposed limestone seam

soft

30 @ 17.5 - Dolmit. - Buff -
Min Mod Hard - Slightly Frac

18 Milky

19 30 @ 19.1 - 19.3 Small cavernMin Calcite crystals

@ 19.3 Dolomite - Buff -

Grey - Mod Hard - I

30 Slightly Fractured 4Him4
m 19.8 Suall Caverrn 7

ENG FORm 18 36 E D ,ou 710orso., AoSSoLETE COoET M.OCt .o
WAR it

**.I

- -~



( ..INGLO(, -Irojt ,No,. " -~i~~
DAC 03-79-C-0055 Mas,-aan Comstruction Co. o' 3

No:.ork Lake Bridges Elevstion of Bottom of Bole
62-P9-S-Socket . .. U. GNAS(O5 OFO.'sO- O L

Georectntcian
, Casin Rcord Pt Tpe

* MA. OP OLLER 4 707&& MLJSBtR CO01 BOXES
olc o ~L[
a -t"0 OF E IL K.ZVATIOP ofWater

I= ST*t C POOPLETSOaOIRECTiOk Of " OLE[ IS ...... IOt CO-

-Jct I.~S D______ ATE OGLE

1_ ELtVATiOs 700 OF IOLLE

'Boring Method: Rotary *, , c RecovERY O bo-G
I O-* DRILLED NTO IOCK a. ScG.' U'- or *,Sorcro

S TOTAL OR T 0 NOtLE

tLEAT4,oS oE.m. Drill cLAsI,.,cA.,o oF O, ,,LS Water Water Water S AMES

410.13 2 R Ls Color Action

Cavern - Cont. 186,2 Stem &
30 19.8 - 21.1 Approximately .' DH Assy 1st 7rn - .
Min 1.8 of hole in Dolomite - H20 Off & 11 :45

Grey - Mod Hard On at 11 :52

21 Rough Drill
@ 21.1 Chert - Brown - Action in Cave-.Milky - Hard @21.1 2nd 17rp-__

Miin 3rd @ 12:45
DOLOMITE - Buff - Mod Hard _@22.2' 27rpm
Fractured i Stop 2:43 3H

22
Milk3

47 I-" Min I_

23

30
Mini

24

@ 25.5 Dolomite - Grey -
23 Mod Hard
Min_

@ 25.85 - 25.9 - Shale -
Black - Soft25 -

@ 25.9 - Dolomite - Grey -

-30 Mod Hard

Min

26 Design Bottom cf
-- Rock Socket -

404.2

27 Actual Bottom of Hole

403.14

077

ENG FORM 18 36 ,., ,$ c,o Axe o ,.,o.POowE. ,, 6 -PO-S -Sne ,



Olt_ Cntractor

__DR L _C- 03-;9-C-0055 $ Masmon Construction Co.1 - , 6~ sz, AND -Pt o. .,, 102" _th-Rock

Don Uchtman I eva ELvrOo~Jtr 5.

Norfork Lake Bridges -"Eeaion Fof Kotto of Hole 403.2

I O.O..-N-2-_.-PlO.SoTOG
i Steven MI Rains

Robert Schmoker IsCasing .ecord- t "
St r28.5' 10 lOt

s N[ o DIL~ 2 TOT AI. .U"ER COME SoxE$
S--OfDIL Don Uchtmen ,E LTVATIo. of--Water- 6,q (0

A DIRECON OF ".OLlE

I- .- _01Tt

,1 F[t-1. O O-OLEo 557.74 TOP
:7 Bori___ M ethod: Revfr8 RotarT_ O-1E INO OKo5.. O- .. o 3,, , 431.89 TOG

. oe.. ., ~v .o.o¢- 25. ,,s~c.. -.,SPECIOP 428.4 TOR

D E PTo v { .} D r i 1 1 1, * , o o C. .S- C A**. O - 1 - W a t r W a t e r l D r i l .

431 Ra..te- L o C ,1 r Action

_ i • Start 12:44 lot -

5-,in SA ,ND 7rpm w/H2o
- I 186.3 Stem Kelly _
--~~~ DR Ai sembly -_,
-- t " ! r.0 - 2:09 4th -

27rpm-
Stop 4:15 @5.5

CEMENT GROUT Smooth
36= in

Muddy

6 rmin CLAY AND MUD

428.4' 28 Average Top of Rock Rough

min Dolmite - Grey - Hard
Highly Sicileous

I hr

51 mi -

5.2
426.39 50 Dolomite - Grey - Mod Hard : 4/2/81

rmin 413-76T-_

5 -5.95 lak SoStart 7:31
5. Shale Seam - Bl4th 27 rpm w H20

Shale Sea -186.3 Stem Kelly

5.95 
DR Assembly

- Dolomite - Grey - Rard - Sillc6.7 i-

-7 Dolomite - Grey - Brown

Hard Highly Siliceous Smoot

Milky

38 m.l
7.9

8 -- Dolomite - Light Grey -

Mod Hard

34 t oa

9

-i, 076
421.891 -

EN G F O R A IS 3 6 P.OJ C-Lo to o . ., ,, o .! .! .O

.Aft 71



- r oect No. =ontractor: -T .-- -1
DRILLING LOG fDAC 03-79-C-0055 Massman Coastruction Co. o.

3  
*"t'i

Norfork Lake Bridges El evation of Bottom of Hole
i: oc. o 6 2-P l0 -W-S oc k et Iz I o NUA CU RER' 01S .' O O O- LL

,, asn&'ecrd Depth ; T}pe

-. TOTAL M OA OE C OES* nat 0, DSILLEA
It IL EVAON of-iater

S OIRECT OS OF OL! T rit "Oo CO I- .SO

CA.~ ~ 1 81 DATE NOLE I

_____________________ ___________________ITf ELI VATIOb. TO.r OF OLE

7 Boring Method: Rotary -

I AD 
A 

L 
P T 

Cl .D E I C[f l I - 5 -I Of" OXILL-.TlO FIrOC. i IGA S OF .S.ICTO

I TOTA.. 09-1. OF O0LE

... .R oA . Drill' c ,,CcASSIPoCATO. Of.W444" Water Dri!

421.89 10 Rate 4 Color Action

Dolomite - Light Grey - Mod k L 4th 27rpm W/H20
-- Hard 186.3 Stem Kelly

-
0

34 O & DR Assy Ce2:45
Dolomite - Grey - Mod Hard lt 7rpm (cavern)
Hard - Slightly Silic @18.3' 4th 27rpm

11 10.8 Stop 4:18 @ 18.5'
Dolomite - Grey - Mod 'lard [

31 mi I

12

41 mi 12.6 - 12.8
Dolomite - Grey - Mod Hard

13 Vuggy - Filled with Pink
Calcite crystals -
12.8
Dolomite - Buff - Grey -

30 mi Mod Hard J.-
13.0 - 13.1" -
Shale Seem - Black - Soft

1- 13.1
14 31 m Dolomite - Grey - Mod Hard ilky mooth

31m -I
15.2
Dolomite * Buff - Grey -

41 .i Mod Hard

15.9
16 Dolomite - Buff Slightly

Fractured - Mod Hard

36 min

16.8

17 Dolomite - Brown - Hard
Silic-A1

-49 min: 12.6 - 18.3
Cavern (!st.L.5sthan 1/3 Very
of hole in above Dolomite) Rough

18

413.39 1 hr. 18.6 4/3/81

-25 i Dolomite - Brown - Mod Hard 414181
- Hard Slightly Silic - Start 7:35

Slightly Fractured 4th 27 rpm wI120-

19 17 186.3 Stem Kellv
- f 19.2 Smootl & DR Asstembly

~ ~ 3 LDolomite - Buff - Mod

3 "" Hard - Slightly Fractured

4 1 1 .8 9 2 0 E , O Lt_ . _

ENG FORM 1836 F-fs'o-s oo .0 , OSoL[TI 'EoI(C I IAE "°L -
.Aft 71



LLING LL I DAC 0-;9--0055 asa CosructionC, OF3%E s

113 Zaa. &e-r_ DeDY AaTyp
Sto 12O11 C

Do1it -LVTO Dark Gre -MoE
7 ~ ~ ~ 2 Boin Metrdd Roar ISMassiveEC [ '

41~ ~ 319 204hmrp 
2

21 -

28 mil

26

22a 26.6
Dolmite Dar Grey Mod r

23

19 mit 276:7 c'ie' -

AC ~I



-__LING L _ DAC 03-79-C-0055 Mass-nan Construction Co, ' 3
KSl zM I V t 10 "M t -oc

Norfork Lake Bridges R--ev -o BOttr of Bole
H62-P!0-S-Socket . -.ECUR . S- ESG .NATI- F, .LL 40 .

Steven M Rains
___ obert -5rhmpkr~ -lng eiY ep Type

-:' 128.5' 100

Don Uchtman 11 XLEV-10 of Water 34Lo.o I
Z11f:.0~O 0,L.-1 1. .. T.D c..tt

021'20122 I. DrE ~u 3/30/81 -4/18a1I

Bcr i ethod: Reverse Rotarv
-1. o0- COP teCOt , 04 ,,24 432. 55 TOG

__-0.. -, , 428. 6 TOR
=.ot .o,.-ot 29.05

[[ C- I .
il 

Dr C E.ILS, ku s ater Water Dr-i!

432.55 i Rate as Color Actio

17 ,T Start 1:15
1 186.3 Stem Kelly

5minA SA- & DR Assy Ist

S ;moth @4.0' 4th 27rpm
Stop 4:16: @~5.0'- -

-6msin Muddy

2

CEMENT GROUT -

3 _

CLAY -MU

-5-mIZ Rough,--

428.6' AveageTo_ -Rc -_ [_
4 -- -- Dolomite - Grey - HLard-

_ Silic - w!Chert Nodules i-H1
I hr 4.815min . :-

5- Dolomite - Grey - Mod Hard427.55' 3130/81

Milky 3/31/81
39mi*' Smooth Start 8:01 4th

27rpm w/H20_m 5.9 186.3 Stem Kelly
Dolomite - Sandy - Well & DR Asy-

6 H rounded Qtz sand - Buff Stop 9:37 -
Mod Hard Dolomite Tighten swivel

hr 6.2 packing
Dolomite - Buff - Grey Start 10:03Mod Hard - Hard - Slightly
Silic

7 ,6.9
Dolomite Grey Hard

- I Silic
46ratm

8.4---

44m; Dolomite - Grey - Hard
Silic w/Brown Chert Seems
8.9

9 Dolomite - Grey - Hard

S 

--

li

46mi079

422.55' I -0

EHG FOgm 1836 36 .',o45 t',. 2 oI404l 22o1(ot

.. ... l i l = It--.0



lR .LINC LO. DAC.' 03-79-C-0055 Mase--an Construction Co. Oc3 E$E-c,

iNorfork Lake Bridges !levati.C of 30tto o Hole
H62-PlO-S-Socket L ..u,

-- ___ _0 _ _.__ _ 1. 70A.. -I.. .. C0! ft... .

ISATO. of Water

____ tA*O.,' S ALEHL

ttod: Rot arv . .. .
-£ + m~+ +TO -C m

* ?Et&. ZlR.!C .. T 901 It C*.H S '0IO

* DO&. E-' 01 MOLE

D W ter Water Dri 1! S sAk S" " '+"'-' asom CoLor Aetion

422.55! 10 Rate ca't A

Dolomite - Grey - Hard - 4th 27rpm w!H2(

1 43mim Silic 186.3 Stei Kel
@10.2 DR Aesy _
Dolomite - Light Grey - Stop 4:17

Mod Hard -

' 31mi I

Milky

34nin 12.5-
3 )i olomite - Brown - Mod Hard

Massive

13 13.1
Dolomite - Grey - Mod Hard

14

25mi 14.8-14.95
--- Shale - Black - Soft
" 14.95 Smoot -

- Dolomite - Grey - Grey - -- _--
15 Hard - Silc - Massive Grey

15.5 - 15.6 -

Shale - Black - Soft Milk'-

-27mn 15.6
Dolomite - Grey - Mod Hard Grey--I

16 16.7 - 16.8

Shale Black - Soft Milky

31min 16.8
Dolomite - Grey - Mod Hard
Hard - Slightly Silic Grey

17

415.25! - 3/31/81 -

17.6 T-7'8TB38mir Dolomite - Buff - Grey Start 8:00

Mod Hard 4th 27-pn W!H20
186.3 Stem Kelly-- & DE Assy__

i 18.7 Milk,

Dolomite - Light Brown

Hard Silic
I 19 1-

20mi 19.6
Dolomite - Light Brown 8
Mod Hard

412.55 20 1__ 1_ ________

ENG FORM 18 36 .sot ort s suE5PECHOLE HO
.AP 71



~~i~~3;;t~ C. I~n at CIZ:' 3
I RDLLING LO " _3_qO_ _ Massn Conttuctc'n Co i  3 s"erCc

4 .. . . . .. . . .
Nr'r LaeBidges Elevat ion of Bottoma of 1oie . .

S1 . ,- Casing Recor3 bDepth-

of Water
. .. . . .t,.Ct - DO .t *t Lt

SBort ~ Ht-t!od: Rotary .-

t9 VLA"P- $~

T T A of 1, 11 QLt-:1 . .*E07 .. -1'? - -0-8 . . .
.-1.
'  1  

L -: Cf , W t r ate Drill , .,,..., . ., , " ' "
412.55 20 Rae Ls Color Action

41255 2 ae Doomite -Light Brown - _~~ 4th 27rpm w/H20

27mo Mod Hard Rough 186.3 Stem kelly
-- 20.1 - 20.6 & DH Assy

Dolomite - Grey - MOD Hard Stop 1:57 BOH

21 Hard with Grey Chert NodulesVuggy
-- " - 20.6' n -0Dolom ite -Light Brown -

Mod Hard Slgihtlv Frac
-q with Iron Stains

22

- - 23.0

Dolomite - Buff - Grey - Mo Hard
--128mt n  Buff with Frac with Iron

Stains

24 Smooth
24.2 Milky
Dolomite - Grey - Mod Hard I

25 -
26min

26__

~29min

27.4 - 27.4S

- 3]min Shalp Sem - Black - Soft
27.45 -

Dolotnite - Grey - Hod Hard

' 0."2. 6-

403.I' 2)- Bottom of Rock Socket

3081
ENG FORM 18 36 m. v~ous 50 ?IO..s .e ORoLITZ RJ 4o-c ~oLE MCo

hare 74



. .. .- C k.. . . ... . . .. .. . .. I

*'i~~ o,.r 102"Smt -

of :ctr - c! '1or,:- fork aede 405.8'

62-p11-N-Socket $

LatSh-kr J20 St ev.0OD

__: - .. .. ..... ......,; Q -o •

5or"'g .ethod: Reverse Rotar-v K - 7  7- -~ -- G

26 ' " ~ ' rC,0 430.6' TORr- IL -

43227.33'at --te Start 9:33

EPDb l uchtmanTO ~ .. t ,A S L~ S C Io .~ i .. .

43v.33 436.3'te
432.33l Start 9:33

37 uday ot- kelly &" DH Assy -•i ist~rTm w/H20

C EM-N T 
S20:10 4th 27rj
Stop 3:15 .1

GROUr '

39 r Rough

430.6' min A veraae Too of Rock

Dolomite - Dark Grey -

2 Hard - Siliceous with

- Chert Nodules39 2.3
,min Dolomite - Buff - Grey

Mod Hard

38 3.6
~mi Dolomite - Buff - Grey

Mod Hard - Slightly Frac.

3.8
Dolomite - Buff - Grey

48 Mod Hard M---min 1.3 Milk S1,10

Dolomite - Grey Hard
Silic

- 49

~mi

,3Tpo f ockSoc. t

426. 0'
-42
min 6.9

Shale - Black - Soft

7 7.0
I 7-_ Dolomite - Grey - Hard

Silic
45 7. 5,

min Dolomite - Light grey
424.23 8 ~ Mod Hard -/23/B1

Start 7:27 _8. -

38 4th 2-rpm w/H20-

min 
186.3' stem - -

9 kelly & DHAssy 7

-4

48 9. 0 8 2 -4 min Dolomite - Groy - Dark O
422.33'l0 Grey -Mod lard K_422.33 -0



-WLIC LC - ro'cCt N C. Lrz

~ ~ ~ L~AV.OY-7-C-OO$ I assrra" CCns '-stcrn c- C0 0 ~
Nor-fork Lake Bridges 1-7- ileVar-icn Of 5tt~l Of 'Cl-e

62-Pll-N-Socket __j~~~

-~E Of DRILLER1 IS OT&L -19(m Coat DOXS

I D-IIIICT.O' 01 HOLT **~0j 0 1 1

Borio Method: Rota"y~crc~.
I Ot'S, DRILLED -0D RCK.__________

IQ' -L 101PT 0- OI OE Drill

011 Dil c.,s.c~o. 0 t P ater n]trr I ,~I

10 Rate (cnt~ '~'as ColorlActico

Dolomite -Grey -Dark 4th 27rpm W/H20
40 Grey - Mod Hard 186.31 9tem-

min Kelly & DH Ass';
ilky Snoo h

Shale - Black - Soft Ge og
12 11.8 ilky Srnoo

Dolomite -Grey - Hard
Silic Grey Rough

35 12.1

mini Dolomite -Light Grey-p
13 12.4-12.5 C

Shale - Black - Softly

32 12.5
mn Dolomite - Grey - Mod

12.9Br

14 Dolomite - Buff - Mod Smo hH Hard - Slightly Fracture

-~31 13.6-13.9

min~ Dolomite - Buff - Niod
Hard - Extremely Frac.Mik
with iron Stains Bro
13.9
Dolomite - Buff - Mod

23 Hard - Frac with iron St ins
mmn

16
16.6- 16.8

22 Chert -Grey -Hard

m 16.8
Dolomite 

- Buff - Hard 

Roug17 Siliceous - Slightly
Fractured with Iron Sta ns

39
min

18 18.2Milky Snoo h

39 Dolomite - Buff - Mod
min Hard fractures with

191 Iron Stains

19

412.33' 20~O~



LIN3 Lo CK %io''j'as 6-an C 60 C CO.-
D .!'"1 : 3 of3

Norfork Lalke Bridges

Bortcasn tieoafd :otar

,, . O*TLM 1 0' .SP "t

S o Dri I I Color Action

412.3 3 20E Rt con't I
Dolomite -Buff Yod 4th 27rpm w/H20

Hard Fractures with iron163 te

3 3 kelly & DH Assy.-

2I .S t i n S t o p 4 4 5

Dolomite - EDuff - Grey

Hard - Silic

min Dolomite - Buff - Grey

mini Dolomite - Grey - mod

Hard - Slightly Sjlic

23.2
Dolomite - Grey - Mod

3 1 Hard

24

39 r 2/24/81
min Start 7:28

25 1 5.-2.1Grey Rmug 4th 2-7rpr, w/I-i~

Shale - Black -soft &16.'se -

Weathered - Dolomite kelly &DR As-:
23 White - Soft

ndn 25.1 Milk,
2Dolomite -Buff -Grey Ir Smo
26 ~Mod Hard - Slightly Bor ot

Fractured

24

Socket

064



i roject No. .otractor: ' 1
DRILL114G LOC DACW 03-79-C-0055 1 Masermn Construction Co 0,3 *"ec'i

, , A-SE ' o, Do' 102" Smith - Rock

Norfork Lake Bridges Ele-vation of Bottom of Hole
locO 62Ph-S-Socket 404.8

Rober- Schmoke-  Steven Hains
Robert Sc.noker ,______., Cas Dng ee-Dept F T Te

o * o C_ 120. 0' :. OD

& RE Of D-ILL E

Don Uchtinan I& ELE.,TIO of_,, ater 5 I3. I
7-* 1. , -0.O oO1.....

_.../17 2/ ---:- 2/1-9/5.
,,__I EL lIO ... o FO- - E, 552.63' TOP----- -

3orin ethod: Reverse Rta-j7 , ,o,.c comt ,co-y - ao-R-433.93' TOG%
DOT, ORIL LED INTO "ocR 25.9' ", o, ,hSPc O-

I lo-*. o-. o. OLl 29.13' 430.7' TOR

I :T,,OR0TIoN oF -. T ("*LS ater Water k. .* s
gLtVAVIO"o, Drill L O.,, as Color Action
433 9 Rate _

2/17/81
5 SND Start 12.06

min AND 1st 7RPM w/H20

186.3'Stem-Kell
S. •& D.H.Assy. R I

K :18 2nd 17RY

34 1:44 4th 27RPY-
mm3 - - -- Stop 3:10m-rin CEMENT "--

_ @C5.4 -
2 GROUT _

mmr- m Clay and Sand
3

430.7 Akv. Top of Rock
lhr
9min Dolomite - Grey - Hard

Very Hard - Siliceous
3.8

4- Dolomite - Buff - Grey

Mod Hard

46 4.6
Dolomite - Gre! - Mod
Hard - Hard - Slightl,

5 Silic
2/17/61

428 53 5
2/18/81 -

mn 5.8 Start 7:37

6 Dolomite - Brown - 4th 27RPM wit':-
Grey - Mod Hard M20

43 186 3' Stem- -

mi 6.5 Kelly & D.H. A sy.
Dolomite - Grey - Hard-

7 Siliceous

7.2
37 Dolomite - Grey - Mod

-- Hard
-mrin

426.0' Too of Rock Scck

-52 -

min

9

0&5
42

423.9' min
L 10 T____________ ~O -,-r MOLE -N.JIF~ U Z ~ ,,.-.. F' TIF F ,



DRILLING LG DAC161 03-79-C-0055 IMa ffman Caastructlo Co, OF 3 6.tC's

TOTA TOTAL OURDE CHE tS

NIN'o-E ~ r ' OfS3r,,~ orI E . I t 9LEn~ ster ater - ae

Doomt -LE1. Trey -1 Mod
Boaid 4thod R7RPMary2

45TTLCRER~ -10.6 kely&. A

Dolom'ite - Grey - mod stp317kl

4 Hard18.'se

45 10.6-3
3 i ShlieGe - Black e~ oftH.As

Dolomite GrBuf - Goreyr 1:3

33 Mo Hardstp31BC

min 13.5-13.6

Shale - Black -Soft

4 1~3.60AL-' T~

Dolomite - Gref - Mody
33 MHard

41 14.5

min Dolomite - Buff - Gre.'

15 Mod Hard (Buff slightly
fractured with IronI
Stains)

31 14.9
-1min Siltstone - Weathered

417.93 16 -Soft - Brown2/81
417.93 16 15.12/81

Dolomite - Buff -Mod
start 8:06

Hard - Fractured 4h2rm.H

min 186.30' tpm -

171 7. kelly & DH As-,-

- Dolomite -Grey -Hard

Siliceous
40
min

18 18.0
Dolomite -Grey -Hard

Siliceous -Fract-ures

38 with Iron Stains

13in HDlmt Buff- Mod08L1 91Har



PT roject No. Conitraccor: 3DRILLI4H.. LO I AC,; 03-79-C-0055 Massr=an Construction Co O 3 ~f
Norfork Lake Bridges " evation of Bottom of Hole

6 - P11- S -Sock et 12 ..- F. cuNE 3 SoLsIGTiw or ODILL

. OLE IS' asing cord Depth :Type

S -- to. O ., DrillEf I& JS.'CLIE o .. 10L ater Weter.ee~..

38in withod IRontains
DE- ~ m 1.4-LDT C

DOlomite -Buff M Greyrp wH

22Mo Hard18.'se

31 22.8
m olShale B ff Mo Softstrt1 5

23 Dolomite - Buff - Grey
3Mod Hard

2323.4

min~f Dolomite - Grey - Mod
Hard

24I

35

min

25

ilky

35
min

26-

30n 26.7

IDolomite -Buff -Mod

0 27.6
30 Dolomite -Buff -Grey 1/18/81

mini Mod Hard 1/19/81
28 start 4th 2-rpr-,-

13 ~ ~ /H20 186.3' 7

mm stemn - kelly &
min D.H. Assy

Dto 7:43 boh

404.8 29~Bottom of Rock -

Socket

I 087



* ~ ~ A 0~* ~ D.'3;70.C.0035 Matr~en Cozstru :tico Co. c- 4

*" ~ ~ ~ 102'Smith - Rock2
lNoricrk Lak.e Bridges D -lvto of !otzofH

62-P12-N-Socket 429.
Robert Schno-ker ~te M ain -

__eno~~p M Wl-l ype

__ _______ 05 UO..66 S OTI O~t 4/13/81 4/16/81
_X--C L ["'C70 C" FC. e"VI CL .0- TO- OF "OLV 558.1 TOP

mtt~ M :~ Reverse -Fa- , , "o A'C ....... 466.58 TOG
C!- - -TC -C FFO-. t OFOPALC70

* C",.. 0E- ** 36.78

1466.581 R~ktt I lrAtI-

SAND Str 33

19 Is.. /2

mn CEIMnq GROUT - - 1
1M *-..dd Rou. 156:22 Stem Ke

465.4 /-yecg -Npo _D14Assy
465.18 1 hr erg -o~.f oCk Stop 4:18 '_P1.4

mi SAND Dclomite
Light Grey 4/14/81
Mod Hard p St art 7:19.

2 lt7p /2
A ~156.22 Stem

58 Kelly & DHi Ass,
Stp :2
' Weld side' plat !

31 3.2/ Start 9:38

lomi te -Buff Mod Stop 10:15
I~rd- Weathered Barge anchor

50 let loose. rese
min anchor*& align

can
4 Start 11:24

stop 12:52
_:Ilugged dischg

58 4.8 Start 2:07
-1min Dolomite -Light Grey C64.0 2nd 17rin,

SMod Hard Stop 4:16

1 hr Milk,
~18inBrol 0noo6 mi 6.0

Dlo01mite - Buff - Mod
Hard

1460.08 1 r 6.6 4/14/81
34i Dolomite - Light Grey 4 15 81

Buff - Mod Hard -Hard Start 7:29 2nd:
-7Silic 17rpm w/H20 7

156.22 Stem

31hr ilk Kelly &DHAss-
7.9-8.0 IStop 1:06

-~3min Silt stone - Tan -Gree Straighten can

SWeathered - Soft Start 1:16
8.0 rown :
Dolomite - Buff -'Grey

1h Hard-Silic.
46m' 8.3

4m Dolomite 
-Buff -Grey

9 Mod Hard Milky
Brov

1 hrag

456.58 10 -

Fr, FOPM P 136 ~r~PiE',.IPP POtE(I o. c



Zi.LI ~ ~o'3-79-C - Q5 Mas25a Ccar~ructlor. Co Io-4 'U

Lt SZE -C V1M3 01 BIT

Nror. Lake Bridges-Lea o fBta fHl

i~~~p Typeta'trLt

1456.5 10 ZLateO Of __________

Dolomiteto R- f -- Grey F m T7 2n 1rm /H

Mod Hard Kelly &DH

8min Dolomite -Buff modS7o. 2 l41

Hard-Weathered.

1 hr 11.6

19inDo lomite -Buff -Grey

Mod Hard

-548124/58

12.6 Sat73

=13min Soft- Mod Hard - Weathered 1 56.22 Stem

13 Kelly & DH AsZ

1 h Brow 4th 2'7rpm

127mir 13.9 ot'
Dolomite -Buff -Grey

1 Mod Hard

H42
~mini

15.1
Dolomite -Buff -Mo

44 Hard - Hard - SlightlyI
mnSilic

16.8
m i Dolomite - Brown -Hard

17 ISiliceous

4617.5

46 Dolomite - Grey M od
mnHard Milk,

1s

46 18.5 - 18.7
min Clay seam - Brown -Sof!

18.7
19- Dolomite - Brown - I'od rown Rougl

SHard Ml'So

42 B r
min 089

446.58,. 1 pJc7

FwjG 0 ' FOR lp 1 ~ 'C~ - o 's , * pr no' oL I



11A,-.;~ 03.-79-C-DD 5 Mass-an Cons-ructim' Co. k4
I C SIZE -C -t 0' br

Norfork LcIke Bridges P, evation o; botter of Bole

62-PI 2-N-Socket I'LL~ .

,.o1. 70r. .3 .I .t1 ~ . C o A " .B E l.

t.- TC , Of-, t..

IDolomite -Brown - Mod 4h2rmwH

42 Hard 156.22 Stan Kely

mm 0.. - ron Mod r - .on H.s

21 Hard Fractured 21st 7rpm H20
20.9 - 22.2 fcaen2d

30 Cavern Ie W. /~ of ho]. 17 rpm w/l-'20
21.8 /Mud -- 2/

mmn Dolomite - Milky 'White ough sto -:1 23

Hard -Highly Siliceous Og tp41

* 22

25
min

443.481 _ 23.44/61

32 Dolomite - Milky W hite4/71
Mod Hard - Hard ilk Start 7:20 4th

mn Weathiered -Hard - Sili ro27 rpm W/Hi20

2oci .5622 Stem

24.8 Start 9:34 2nd
min Quartzite -ikv 17rpm H{20 on

25 j Very Hard C-26. 9

~38~ 1 28.0 2nd 17r-m

mij25i.9

m6 Dlmite - 2/3 Tan-
26 Hard - Silic - Vuggy

with Calcite filled ugh
vugs -1/3 Quartzite

34 milky -Very T'ard
m 26.81

* Dolomite - Apprx Tan Mil'
- ~ Hard - Silic & Quartzie e:

5 *Milky VeryiHard eryough

21

30
min

29 Mod

21 Quartzite -i~

mm Very Hard - olomite
436.n Tan - Elard -silic

4.5 30I~1 '-. ooi* ~ ~ 'R JC o~



rs,

horc'rk Lake Bridges _" Boaic= ot 5otto of hole

i ~62-Pl2-N-Socket :... . .

__________.-...........-------.. O*.. ...... ! CZa *0!

-E 0Q C.IL~t' !tZiA~Of !Water

______ 
*,ttttO

30 Quartzite - Milky - Very

min Hard - Dolomite - Tan -
Hard Silic v -6

3i"
31.1

Dolomite - Brown - Hard
ighly Siliceous

min

3:
32.1

42 Dolomite - Tan - Hard -

min silic - Fractures with Sao-
iron- stains on Frac M-

3- planes Mi-x

32 33.4

min Dolomite - Grey - Mod
Hard - Hard

34
rin 3.1.

34.9

35 -H Dolomite - Light Grey
S jod Hard - Slightly

. frac w/FE stains on

24 frac planes

min 35.2
Dolomite - Brown - mod 2 c " 

,
.

Hard - ITard - Slightly14 - silic 3.7

mn 36.1

-- Dolomite - Buff - Grey

429.8_ mod Hard

36.3
Dolomite - Grey - >Nid ard

Bottom of Rock_ Socket

p091



. AJ. 03-7 - - '-._ .. . : r-n Coz~tru~t!cm. Cc'__ 4 *''

1,, 1 , c", 0. , b" 102 CM _ -Rock!' z-o.a e Brii e s 
--- evet ic, n of botto of- oe

" ' - "4 

2 9 . 5 0 _

62-P12-S-Socket

Steven. Ha ins
Robert Schzoker - !

- -- Don Uchtmnan , -r cf ater- _4-1/7. '3t, A..... ... ... .................
. .. .. . . .. . . ... ... .. ...-----. 

= , o 558 14 Top

Re.:..c. .verse --, "4 39 -CIG. . .. . . .. 
.. .. , - . - : - 4 6 . T O G R

S E- 34.17

Start 2:35

Ist 7rpm w/ H20

m-i 156.22 Stem -

- Kelly & 21T Ass -

41
min C H' E-N T

2 -- o Ur rhdl :zy IvBr iob h

461.5 Aver a-lTop of Rock_
. 2.5

Sjltstone - Tan - Yellow

min

4- SILTS7CXB

31. 4.f11

1T3f .Quartzite - ;aito uc

5 Hard - Fractures

5.4
458.37 -36 (M,.ert - Hard - Light /1S -

6 5.8 - Start - :2jl~

Grey - Mod Hard - Hard Erow. 156.22 t-

: I e

Dolomite
7-. ti

-7

~18.2 A.

Siltstone - Yellow
15 Soft- mod Hard-
min ExtrelY W-eat-ered

9 -4IL 

ST

T c 11

51414

rain Broz 

4,2"c

453.91 m

T. Dol mit 
-Ol 

Mi k i h 
-ik=7 p . 1



- 2-L O ' ! A C%" U3- 79-ZC0 5 .M. _z--i c s J: lc.. C o4 1-tE'_,.

Lzc:~ -ke Brid'es n2 c.- botAZr Vcf Of hI
o :e$a,. ,0, ,0 ,, oTt o

! 62-PI 2-S-Socet - -,o

X ) 2 E'~2TO. E ater
SOISECI.O.. CV .. Z!. L C P ZI

453. 971 10 T._-" C0 'Ajc

-1 10.8 . : - . . i w i - 0.0B-S Siltstone -Yellow- Soft 2M 9:15 Tighten

14 Mod Hard - Extremely Yel elly Bolts -
mi Wetee Start: 9:36

ll 10, 8: "4 2th 27,r=.-

Dolomite - Buff - Liaht w/H20 156.22

Grey - Mod Hard - Fractur stem - kel

16 with Fe Stains & DH Ass.'

17
min

13 I

HBro'A
18

-min

rni

17

- m rin!

16 -

16.7

4 16 Dolomite - Grey - mod-- 4-
m Hard

17- 17.2-18.5
- Dolomite -Grey -od

23 Hard w/clay filled vugs
min=- r Slihlv_

is q . Roughj

10 18.5
min Dolomite - Grey - Fod ....

Hard
]19 ._ . .f-

16il SrnToo I
~16 _

443.97 20 L
-~~~~~~ C CA~I T-- - - - - o

'i



Z___!___ _____ M aesr C cst7 _cm -4~

" B i c 0 :c, cot-orr of Oic1&a

c c~__ _ __7 I _ ___Ic

I I C. I 0 -

Dolomite -Grey -mod Ha[ d- 4th 27rpm w/H92C

1 56. 22 St -em - -? 20.5 -_... .. Kl DH Ass%.'-- .

Quartzite a 6:..50c, milk% - 20 Ist 7r-Dm-21_1 White -- Hard and " 2nd 17 rm_ - - -2.
2 -- Dolomite - 5Cre tar d2 5 25.I I 7rpm

S Grey - Silic 4i H20 off

16] 
2256.22~-/3 

Stem 
-

m 0in 2n-,d -17rK m w/*Hs2.

22 i F 26.4 4th 27rr: i

22Qu.0 titeatx.5/3) lk - ---- p/2220 iSo:!_
22 -1 -

2- Dolomite - Grey - Mdod & -30/0 ----
26 Hard 2nd5/ -
min l (appx 1/3) Quartzite

23.1 - 23.6 ilk ' -
, Cavern (Est 2-- th.an B/S row -

, 2 4 o f h o l e ) - - ;---- m2 n 2. -

22--_ 24.1 (a ax._ 2/3) S

Quartzite - Milk .i3te-
10 Hard - vuggy an

_rain; Dolomit'e - Grey -c } d Roch_-25 Hard (appx. /3))Ca--

I hr
- m 8 inl Ver; I  

-

6 --' olor.ite - ro% . .  P oi u-_-
--- 7 Siliceous -with mr;:1ilk __- ichert nodules - Hard

16
_min

2 o::_

73.1 2

22 oloite - i l r ehi
n d Hard

,27.5--28-- h Dolomite-CGrey - Mnd

- Hard fractures wit
Iron stains

Siicou Wih-rwnMik

che:9odles---r

27

mini.~-Cro c

Mini

r r



-,----- - -- " , ...a ,,,n..,otr 2'Eoe
No.: . .e eriA st i. c- 5 t ta

6 2-PI2-S-FScket " -

. .. :. p t e-

:r.r"H.t- .:ot Q ,,~'A .. ,w t C :,.,, bi l ... ,

~~~~ cfsa

...- " .e ' t ... . . .. .

. ' . . . ... . C D --- C ,tOLiE [ - . .

- I .ti~,i ,( : .,- -,.-- Ci C

"" " " . ... :- ........ Color A' i ..

Rte CI 1. ____ cn
433, 97 3 0 : 3 0

Dolomnite G v--- d .. . .- - Sart 7:25 3

Hard - Fractures w/Fe 4th 27rpm w/H2

32 Stains 156.22 StemA.

r" A Sto 9:00 S<i!

31

His
min 31.8 milk

Dolomite - Buff Grey Smoo

32 - iod Hard - Intenrly
--- Fractured with Fe Stain-

25
min

3

ra20 ., , c. 7

34

429.8 Bottom of Rock Socket

-- -

'k1f 01

I~ T'~ -F. ,.n"fhTMLt 
"C



L .LING LOC DACW 03-79-C-0055 Massman Costruction Co D, 3 $ C T2
I":: ItS1 IL,*: - R. o - T, 102 " Smith - RQ k

Norfork Lake Bridges I Elevation of Bottom of Hole
-=:": " I513.9 '62-P13-N-Socket I I .' ANUF C-TUER DES, G.A , OF D-,ILL

- Steven Ha ins
Robert Sch'oker TypFeai-o jF

Don Ucthman ELEL*TOA of Water 593. 8
6 OIECTION OF" 5OL4 9 '

.... OT Ot2/26/El:__A~; A _st Qtar ... Le ...1. .- o. -olt 5 70O

Bor inaMethodh: RotaryCEO-. , -; c . , ,E.:,- 543,4 TQ_ %
26 0 -,~ CfA !t, -48z1* (TnO5-AEOoOCK 26.0' ', - o',*$*'C0 539.9 TOR

.OTA. DEPo,.o, O 29 5' Drill
O ET.I Dr ll, .D' S 'ater Water ' eT '. '. I

543.4 ! Rate I Ls Color Action

i Start 2:15 Ist
7rpm w/H20 57.5

28 C EMNT Kelly .&DH Assv
minr Straight Rotar,

1 I Air Assist

-&2' 2nd 17rpm
415' Ston 3:10

- 16 -- Top of Rock before

Sain Chisel -ccavation
Cene oot!

2 GROUT Gray

18 i i
540- 2/26/81

mn 27/81
Start 8:55 2nd

3 17rpm w/H2o 57.
CKelly & DH Assv

55 99 Straight Rotary

-I min Too of Rock__
Dolomite - Buff - mod So 9 BHar Rou Stop 9:04 Bit

4-ar o~~ Alig nmenti 4----- - -- Starti0:29 Ist-1-
i -irp, 'N' Held

I ~ 57 i 57 Stop 1i :56
mm 4Casket Blowout

53.'I Stabilizer Pads-538.4'5 -4_ Dolomite - Buff - Grey
i Mod Hard 'Milk'°°tj Start 1:43 1st

I 7rpm 2nd i7rpom
55mir I

5.8 - •_S4..5 Stop 3":0-3
6 Dolomite - Grey - mod t *5.0 2/27/i1

iH r 2 / 2 8 / 8 1

lhr Start 8:06 ist
5mir 7rpm w/H2o 57..

Kelly & DH Ass'.S7- i
7 Straight Rotar.

r- Air Assist
lhrd 17rpm 7.-16
3min Dolomite Hard - Silic Stop 9:52 AD

Grey - Brown 8.0' can to to-
8 7.8 of bit body

Dolomite - Mod Hard -

"56 Grey 17rpm 4th 27rtm
--min K 1:45 2nd 17

Srpm 5)12:11 7.5

l9

hr-1 min 9.7 6
- Dolomite - Grey. -"ard

533.4' 10- Silic
ENG FORM 18 36 ..... ft ARE O*IOET O... -C, : "' ' ¢ l ° ' "



DRILLING LOG j DA 03-79-C-0055 Massman Constrt'cticn Co, o,3

Norfork Lake Bridges vation of 5ottom of Hole
o.,h62-P13-N-Socket Q, L' .c ( Ci-E I .. ,o o, T ,

MOLEL Cul C

I3 F OF LLE 1. TOTAL 0! D. COFLL OC.E$
It ELE.ATION of iarer

ORECTION Of MOLE I ,37 co!!
I. DATE -L E 

CO1EL -1'. O' O MOLE

BorinLMethod: Rotar
OEP. DOILLE INTO ROCR _________

o TTAL OEPIM OF MOLE r

KVIA.-t0*' M DE i CLA FCAO O . . - L o 'str Woeror e E.-IS

533.4' I0 Rate cont L C ,

Dolomite - Grey - Hard 21 2nd 17rpm 57. -
Silic Kelly & DH Ass:

532.9' 50 10.2 -S, -a'i.'---,'t-r-

min Dolomite - Grey - Mod Ha d Air Assist w/E
Stop 3:15
3/2/Si

11.4 - 11.5 Start 9:46
56 Chert - Brown - Hard 2nd 17rnn 57. 5
min 11.5 Kelly & D Ass

Dolomite - Buff - Grey Straizht Rotar
12 Mod Hard Air Assist w/: i

4 12.5 Stop 1:52-- 41 12.5 ' I Broke weld "on

min Dolom~,te - Light Grey 8' can on bit
Mod Hard - Dark Grey body

13 Hard - Silic - Dolomite Milk smooth
13.0 - 13.05

41 Chert Seam - Brown - Ha d
min 13.05

Dolomite - Light Grey

14 Mod Hard

Dolomite - Grey - Hard

56 Silic
mn 14.4
HDolomite - Brown - Grey

1 -5H Hard
14.8

527.9' ! lhr Dolomite - Grey - Mod

52 9' 6min Hard 3/2/S1- 3/3/51 ,
15.8 Start 0:41

16 Dolomite - Grey - Mod 2nd lTrzr

Hard - Hard - Silic 57,5 Kelly -

l h r S l i g h t l y O H A s s y t
-h i DH Assy Strai :1-

-4mi Rotary Air Ass t
16.7 w/H20

, Dolomite - Grey - Mod Stop 10:45 -
S Hard 18.5-

50 ilky Smooth
min 17.9-18.0

Shale - Black - Soft

18 18.0
Dolomite - Brown- Gre", 097

57 Mod Hard - Hard F-- 57n Slightly Silic - - 3/9/31 - -

119 m ]Start 1:04 !, "

19 -I L- .
2nd 17rpm St~a ;> t,Rotary w/.,20

8 9.8 Milk'. Smoo Air Assist 6.-'

,14 Dolomite -Grev Mod Stem Kelly
-- n Hard "DH Assy Stop

1 - .L j1 2:10 Air CcPp era

M 18 36 P EDII. S ARE O-_O.ET. Start
.SAP 71



::RI-LING LOG Project No Cootracoc: 5
DACW 03-79-C-0.5 Massman Con vtTction Co. o,

3  
"(C"

Norfork Lake Bridges -_Eevatio of Botto of Hole

62-P13 N-Socket ... C' 5((S .... .o o.

. EK- AT 0 W ater

Boring Method: ROtary , ,
t OET- C*,LLED 9270 NOCK L .,.n 0

STOTAL. OEPT OF NoM Drill

E v ., I 1  orP T- Drill CL -. cCAo o -. E-, Waterter Wtr er . . 93
I *"'"- aOS Color Action

523.4k 20 Rate con't :r C

* 1 t~t y o-d'--- -- - --- 3/9/81
! Hard 2nd 17rpm 6-.5

47 20.2 [ Kelly Stem &
min Dolomite - Sandy - Quart DH ASSY Straig:

Sand - Well Rounded - Milk, Rotary Air Ass :t

2: - Dolomite - Grey - Mod Ha d Sm oot'

21.3
43 Sandstone - Quartz - W&l

mmn Rounded - Ca Cemented
51522.6 1 r 3/9/62

2-- Dolomite -Grey -Mod A + 3/10/B1
Hard - Weathered Start 7:21 21. -

59 22.5 2nd 17rpm G7.5'-

min Dolomite - Grey - Kelly Stem & - -
Brown - - Mod Hard DH Assy. Strai -t

23 Rotary Air
Assist

23.6 iliy Stop 12:45 BOH

34 Dolomite -Grey - Dark
min Grey - Soft - .'od Hard

Weathered

24-
24.4

37 Dolomite - Dark Grey - _
min mod Hard

25:
25.45-25.5

38 Weathered Dolomite Pod I

min White - Soft Grey
25.5 S moot:-

26- Dolomite - Dark Grey
_ Plod Hard

46 26.6

min Dolomite - Grey - Mod

Hard

47
min

Milk:

28 ::
28.2
Dolomite - Grey - Mod , s0 * -

46 Hard
min //

29

-1- 9 --in

_____mm._ _' 098 -E

ENG FORm 18 36 ,,o D.O. ARE, Off O LEZ o, --098 -

. .. .. .. . . ' ... 2.. . 0I rC i . .. ,ii C . .. .X



-O 3

I I-

:;crfork Lake Br-,d~zes Boto of Hole 514 o0 ' 12 mih Rc

ELE ATON DCEFTA DIi TO A kc~w9crFR OOR MAT0SlCS

542,08E I~_ Rate 2/7/61__________ Ac3/9/8

3m7 StartIO 10:46LE 54 .' O
&ir-Assigt ~ ~ ~ ~ ~ ~ D As- as IT7Ar EREOEYFA9-c 4.8 O

CDERNT AirLE RotaryK 2 8

EL3mii ET ril Str 11:06T.N FwTEILS rl

Start 20:7

2min 10 casin blov

53.8 Alsy is r

4 EM.V T Ar ot

R RUTGeyChc

2

p~~~~So 2:3 .& 3Ii~eBot . 3ry 338

__2min5*'i &DAsySrih

Stop8 3:57.'i

mm ~~~I Doomte-Brwn- o
Hard

534.9rey -- 3/4/81-

-1 c Had- Hr tart :3 2Is"~r
1 hoi lgtvSlc7p 7.5 KellyDR sy
S2min 54&DHAs tac.

Dolomite -traiowt Rotary -ArA~

6 Hard51L/CMilir Assoh ist. H20 2

8Stop 8:5 Tight I

mi Dolomite B reyn Moad Tpo okSce

HariMd Hr

53.8 -3//8 - uf-Ge-



M0 ~. ~ 2 4 1

S.: oR 0.11! 102' Smith - RockNcr'fork- Lake Bridzes
- Ulvajon cf Bottom of Hol.e

-Geozethnician4

*.~ oCasing Record Depth Tvoe

3. NAE 01 4IkE TOA-UBR OEEOE

& DIRECT, . OF NOLE C .L(c

~ - . Rota 7 TOT CL.O ON 01OLEENNNN

* OE~RT DRLLED INTO ROCK 
6 OA OEACE-FRS..

I TOTAL . O T. OF MOLE

ELZ ATIOOj OEP. !Dril CLASSIFICAT~fON OF -ATERIALS Wt rl

Rate cont Cob o cn
IDolomi te - Buff - Grey -- 2nd 17rpn4.-57. 5
Mod. r Kelly & D9 Assy

lhou 10.3 10.35 Chert IStraight Rotary-
9 Bvo- v - Hard Air Assist w/H2

1110 35 Stop 12:599m Dolomite -Grey - Mod 
Weld can on Bit

Hard Body
43 11.4

mn Dolomite -Grey - Brown
Mod Hard

-530. ~mooth 3/481
12.3 3/5/81

50 Dolomite -Grey - Mod Start 7:28 2nd- ?
min Hard 57.5 Kelly

DH Assy Straigh
13 Rotary Air Assi

w/H20

iho Milk 14.3 1st 7rpm
15.0 2nd 27,rpm

14 5i 1. Stop 12:40'

Doliomite - Mod Hard-
Hard - Grey - Brown

1 hoir 14.3
Gmij Dolomite - Grey -Soft ough

Mod Hard

15 -i 15.1

l1hr Dolomite - Gre., Mod
17i Hard

16 Smoot,

54mi L

525. Odi 17~ 3/5/81

17.6 Start 7:48
__lhour 1. Reverse Rotary-.
- 50mi Dolomite -Buff -Grey 67.5 Stem Kell--

:1 Mod Hard Reverse & DE Assy
Rotar' 2nd 17rpm, w/H2

2lhou17.5'8:30
-:1 '1hou 18 64th 27rPm

~22mi 186ilky Smoo h Stop 10:2S
Dolomite - Grey - Mod Switch to Stra muht
H9[ard Rotar-Y Air Ass St.

19ar 10:55 4t

27rpm stop 11: 2
I-47mi. 19.6 I t discharge hole _

2Dolomite - Sandy (Quart O1'can Start 1:.
20 -, Sand well rounded)Grey .od 'Ha d i n 7p



Hol1 N

C L LOG I H . . ".

Nor o-?. Lake Brlodes ,0
Elevation of Bottom of Hole

62-P13-S-Socket ___OfSG._76__

4 OLE 0 "Casing Record Depth Ziype

N -- "_ O D R IL. .LER 14 T O T A L . LU R C O M E B O I S

To evt ion of Water

DATE -OLE

" ELE VA OI
0

. TOP O -OLE

: ~x:~:i~~~oE otar It TOT., COIE PEC.IERCY 10. 80-

DPT.. Dril SCAcs.. OF ....... Wate Drill

522.08 !20 Rate con to Acti cont

Dolomite - Sandy (Quartz E - 67.5" Ke.Ly Ste
36 Sand well rounded) Dol- DH Assy. 'nd

min omite - Grey - Mod Hard 17rpm Straight
Rotary Air Ass
Stop 2:33 Mark

21 21.2 Kelly

Dolomite - Grey - Dark Start 2:37

43 Grey - Mod Hard Stop 3:09
min Engine Check

Start 3:47
22 Stop 4:13 24.8

22.4

40 Dolomite - Grey - Mod
min Hard & Light - Grey

I Hard Silic
2-2 22.8-22.85

Shale - Black - Soft

32 22.85 -
min Dolomite - Grey - Dark

Grey - Mod Hard Milk--Snooh
24 23.7

Dolomite - Dark Grey

5 Mod Hard

5 1 7 .38 w 3/2/49-~ m--4 min --- 3/7z-31
: - 3/9/81-

2 Start 7:32 92

25.7 67.5'Kell --

58 Dolomite - Light Grey Stem & BH Ass_

mi Mod Hard - Weathered 2nd rpm (17) --
Straight Rota

26-- Air Assist -
w/H20

51 Stop 10:12 B0

- rin 26.8

Dolomite - Grey - Mod
Hard

2!; 27.1 Des; A 13cttc'- J
Dolomite - Brown - Gre[ RCA -e/e"< 41 Mod Hard - Hard S.

min

28514.0 - Bottom of Rock Socket i

_j

-k 1, .. .. "...".1 .. _ ........



F Project No. trac-or : S.ll,
"L R LLING LG DACW 03-79-0-0055 IMasffan Constructoan Co.

IC slit C -, 0. B,, 102" Smith - Rock
Norfork Lake Bridges Elevation of Bottom of Role

Hi"£.U H l-PI-West-Socket 12 MA-U0ACTUR'S D(SIGt.-0- OF -IL7.

,-- reca ician Steven M Hains
Robert Schmoker I, Casing Record T Depth 0.TY D., o .o!31'" O.D.

14 T7TL AUW9E CO f &ORES
s N"E OF DRILLf"

Don Uchtman IL ELE v.ro of Mater 54/ . 62-
SO-IRECTiO, OF HOLE ..... ......... . DE HL 7/21/81 7 25/8

1,7 ELEVATION. TO O 559.88' TOP
Eorijr T c.. Straight '- t Air Ass55 98T

, ......- TOv. 2. . . .. - e '0 1L CO-E 1 t I 1 F Oa50-.-G

I3t sIGN-R 00 ,SPECTOR 529.88' TOR
I TOAL EP~kOF OLE34.48'
N .'

.  
Drill CL .$.F.CT... OF ... Water Water Dril ...

oLoss Color Action

531.8 ' Rare ___ __ ........ __ o_ ___ oo_ ', i A 7/21/81-
Lake El 548.62

4 . Start 3:03

rrin 1st 7rnm Strai .r.t
1 -Rotary - Air

Assist 77.5'
-* Smoo0 hStem - Kelly

4 DH Assy
min Stop 4:31 R-emo '-

i - Bit Blocks

-29.8E Top of Rock . Start 5:05
2 -- 2.0 2nd 17rm

Dolomite - Light Grey - Stop 5:25 4.5'
- 37 Mod Hard - & Hard -
- min Slightly Silic Milk-

43 3.5
min Dolomite - Light Grey

Mod Hard4 -

527.38 40 21/8

, min 7/22/81

- Start 7:13
- 2nd 17rzm 77.5-

2 . stem-kelly- --
37 5.4 j DH Assy
min Dolomite - Sandy (Well

Rounded Sand) mod Hard6 -- Light Grey

min -

7 ---

26
m min

8.5
25 Dolomite - Mod Hard
min Light Grey

9

35- mm nO

521.81 1 0__ _min 102

ENC. FORm 18 36 -- t IoVS EDITIO0NS ARE OSSOLETJt( 0.F
MARe I



D L Project No. fontractor: ' ... 2-
DRILLING LOG DACW 03-79-C-0055 Massnan Construction Co. o 4 %.ecs

"OJECT tO It!!+ Ato TYPE ot flIT

Norfork Lake Bridges t Elevation of Bottom of Hole

HiO-Pi-West-Socket 11 A.UACTu. S OLS.G..TO. OF DRILL

OO Casing Record Tepth !TypeOLE 40,

3 -AC OF DRILLER 14 TOTAL NUMBER COHII BOXES

IL ELEVATO of-Water
6OIRECTION OF itoLEO t Snaryr IcoHLPEiO

17 DLEVATDN TOL OE MOLE

Boring Method: Rotary 1, E TOP Of OLEO,.

II DEPT" DRIL O NTO ROCK 'S SGNAYUPE OF INSPECTOO

I TOTAL OCPTm OF MOLE I -
EV ... o, OCR, rill c..FICATION OF MATERIALS Water Water Drill REMARKS

521.8E 10 Pate Los: Color Action

Dolomite - Mod Hard - Licht 2nd gear 15rpm

Grey " ilky Straight Rotary-
_ min Air Assist 77.5

-- ! Kelly - stem--
DHA -

11.3 --&13.5
Clay - Red - Soft Red Stop 1:00

36 11.5 Switch to Reve.a
-min Dolomite - Buff - Mo d Rotaryi

12 Hard - Weathered Bilky Start 1:50
Brown, 4th 27rnm

12.1 14.3 4:00

54 Dolomite - Buff - Grey Smoolh Switch back -
min Mod Hard - Hard - Grey to Ratary & 2n --

Slightly Silic 17rpm

13.1 - 13.3 -A hr Clay - Red - Soft Red
55mir 13.3

Dolomite - Buff - Grey

Reverse 14- Mod Hard - Hard - Grey Milk-,

2hr 10rin - Slightly Silic Bro_-

1 hr I
- 5 mir

15: -

T 15.6

516.38 1 hr1 Dolomite - Grey - Hard 7/22/81
p 19min Siliceous - mssive . ..-7---/. .--

16.4 Lake E! 548.42-
1 - Dolomite - Buff - Grey Start 7 :-5

Mod Hard 2nd rpm 17
f3 hr 16.8 - 17.0 J 77.5' stem -

-j 7min Clay Seam (est of hol ) kelly & DH Ass-
-everse 17.0 16' Switch to -

Rotary 17_1 Sandy Dolomite - Buff Reverse Rotar-,-
I Grey - Silic - Hard 4th 27rpm w/H2

1 hr 17.5 Stop 2:20418.1-
59mil Dolomite - Grey - Buff Switch to Stra z.mI:

Mod Hard - Hard - Crey Rotary Air

Silic Assist Repair
45 inI  ... Pennant Line

Bushing
I hr Start 3:50 1-.
40min Stop 5:25 20.C

man 103
511.8 20 _ _[ ' _-



Poject No. f.ontraccor: ~
DRILLING LOG ' DACA 03-79-C-0055 1 Massman Construction Co. 0,4 ttt':

Norfork take Bridges 'E tion of Botto of Hole
2 . 101-Pl-West-Socket 

of otto o Hole

101[1 MA-FJACTUALM S DESGNATIONl OF WICLL

,3 Casing Record Depth Type

:. t OTAL fU-ben C0Al soxEs
* AJEI OF DIqLLER -I OM

ISt. LEVTION' of W~ater

6 OIRECTION OF MOLE 1I OATE OLE ..... .

_7 LEV ATION 0OP OF OLE

LBort iMet .d, ______

A 01TK 05RIL. C INTO ROCK .is SIGNATU-F of lkSPC Cv

I TOTAL OEP k OF NOLE

-.o rill; CLAIFICAT ON O ater Water Dril(o... ,, 7 os Color Action
51.88 20 Rate 1

'Dolomite - Grey - Buff 7/24/81

55 Mod Hard - Hard - Grey Lake el 548.30

min Silic Start 7:28 i :--
20.5 Smooth 20.0 2nd i7r.-Straight R~otar-;-

Sandy Dolomite - Buff - Milk- S -. It -
- Mod Hard - Si grains Brow, Air Assist

well rounded Stop 9:04 Add

41 21.1 20' Joint

Smin Dolomite - Buff - Grey Start 10:30

22 Mod Hard 97.5 stem -

Xelly & Din

-4 ;28.0-1:34

- 39 H20 off and Aiz-

min 22.7 Off (smooth ho -
Dolomite - Grey - YMd Ist 7rpm

Hard Stop 2:00
' Gear box Adj

Start 3:25

31 Stop 5:30
mm29.3'min

24-3

min

2--

30 -
min

___ I 26.0

- Dolomite - Buff - Grey

23 mod Hard - Slightly Fra¢
i

27.9

27 (est 1/8 of hole)

min Quartzite Milky - White
Hard & Dolomite - Buff
Grey - Yod Hard -(3/4 o hole

2 & Cavity - Clay filled -{_

(est 1/8 of hole)

2 hri "U 29.0 
104

29_ _ __ Cavity Lnds 5CY' Quartzi c,
50*5150% Dolomite I7/2- 7/25

2 - 29.6 .ik" . Start -:13 21.

3 Quartzite - Mtl' :.n~ite Brow 5:.:ocLh2:.ci St 
,r Stra

Hard with clay filled Roar- Air As -

501 .9 8 30 7 vu_'_ ____ _-. 5 ___ ___ 7 ! 1-'

ENG FORmi 1836 -O..,,, EoD.o.s .P opo -z o , I.orl No

,NAP. . V, , 1,



DRILLIN LO. Contractor:DRILLING LDC DAN 03-79-C-0055 I Masuman Construction Co o,4 so,,

Norfork Lake Bridges 
0Ee-ation of Botto of bole

o.,,oC*Y H0IOI-PI-West-Socket ,u o ,

,,Casng Record Deph Type

-OLE .0 I -

5 4 1 OF V-L E. 14 TOTAL NUOMER CORE 8OES,

1 ZLEWATIO of Water
* ORECTIO. OF ,.

0

L1E l I ttT, TiO i co... (,ic

__lmTCAL ______' cml eec. dl' ! 14 DATI "OLI I

7 Ll Y IoW ',O OF -hLl

Bori n5.t~od•  
Rotary L

Ot1. D.ILLS .. '1C -OCK L" 61

I TOTAL OEIN OF "OLEI

1LFO-t.- D i.1 l1  CL.- AIV,,1.. 01 -[-LS ks1ter Wat er "il SAS

501.881 30 1 Rate as I Color Act ion

Quartzite - milky White 2nd 17r=m
Hard with Clay filledJ 55 V ug s i iStra igh t~s Ro tar.-- -

-min ug Air Assist 9?.5
31 Stem - Kelv -

31 -
Stop 9:35 0-ear

41
4 Start 9:43

Stop 1c:01

Gear Fcx Ad -
32 Start 10:25

Stop 21:23

38 ,.o.:.
min

33.4

40 Dolomite - Buff - Mod

min Hard 50f% of hole
497.9 3s4i & Quartzite - Milk:

W 8 hite - Hard 50 of hol

_474 mn Bottom of Rock 5-cket y .

:JI

I -

- i
H

EN .OM13 eZ .s 0,A 8 *o~T 8~c S



, L Pr oject No. Cotractcr:
RILLING LOG IDAC 03-79-C-0055 !Masman Ccns Co _ 16 ....

L ~ ~ O 0,-, 1,o0. o .,I2" Smnithn-Rock ..
Norfork Lake Bridges "___Elevation of BotTom of Hole

2. I489.8-101-P-East-Socket -A

Robert Schmoker

t4 TLOTAL NUMNIEf Coat BOxts

Don Uchtman & 1Lrv'T1O1 of Water 9 7/2q '3 B 1

1. DATE HOLE 1 7/29/31 6/4/81 plan
:, o 'o- o- 0orL556. 53' 8/7/81 revi e

- _ _Straight otarAir Assist
OaE. C., T.VO 'Oc 4 2.2 3  11 1,10 * , s WCT 05 3 2.03- TCcck

TO-,. OEP M O M-oL 42.23

ILIF1-1 EAT.Drill CLA- S$WCTIO*. Of M T;IL a te r Water iDril1 .-

532.01 Rate Too of Rock as Color Action

5 Dolomite -Buff -Mod F K Start 7:50
Hard Ist 7rpm Straig.

Rotar- - Air
M~nAssist 7-.5'

1 __ stem - kelly &

-1.5' - :.8:12
36 2nd 17rm -
min

2

34
m_ rin .Milk'

Bromw Smoot I

30 3.4
m _-in Dolomite Buff -cd

Hard - Slightly Frac.

5 35
! min -

32
min

6

28 6.5
m- Sandy Dolomite - Buff

Md Hard - (Very fine
i 7-Silica sand)

-27
min

8 -

8.4
29 Dolomite - Buff -Md
n Hard I

522.03 2_______I  .

ENG FORm 183 I I I 8 36 I l i k



Norfork Lake Bridges £ vtion of Botcowa of Role

2 ~ 1 01-Pi-East-S-ocket SDI.If 0

,,3 Cas ing Rcord e;) ;Type

ia TOTAL NUMVER CORE BOXES

IL CLCXA"~ON of Water

SMt-c:Rotary -I
T O ' -R CO[-EZ C- ' SC-rh

0 QjYT DRILILED O R OCK i SIGNAIURE Of IPWSPECTOP

Drill:-O OF. WIE-L Pr.,.. ater Water Driln C.AK
DEPT.Dril:'LSS Color Action

~~ 2nd 17rpn
'Dolomite -Buff -Mod ' Straight Rotary

22 Hard Air Assist 77.5

in~f stem - kelly &

DHA

1Stop 2:48 Ql4.0:7

25 gear box adj.
25Start 3:50 ~4

minlf 4 th 2 7 r::m

Stop 7/29 5:20
1 _ale. 0

23 Mi 1k,.
min Brow

13.2

18 Dolomite -Buff -Mod

min Hard -Slightly Frac

16

21

min

25 16.5

min Dolomite -Grey Mod

17 Hard

28

min

514.03 7/29
7/30

25 Do ..omtite -~Buff Grey Sat7042r-
Mod Hard -1rm 75

flu ' stemn - kelly-,

Stoa 7 :13 -vel-
Leak Start 7:37

~ 25 4th 27rnm

512.03' 20HLake el 548.04

ENG FORM 18 36 oIOoI "r,,~ *IO~2f~ 
t

JC

NAR 11



DPILLING LDC ~ ontractor: 2~ 3DRILIN LO ,DAN 03-79-C-00S55 Massman Const ri_, tiom Co. , s,,

Norfork Lake Bridges n Of 30ttr of oe
loa-P1-East-ck-eo .... . .

. ...... ..... .. ... . . . . ,, LC s ing cord -)e p t."°' " i( ! .ype

S~0 of Water

DI~lC'.O tLF- .[IS D T I 7'. I OF L

k - . - 1 . . .. .Rot ar ...

Drill: CC,.,,,cr, w.rss ater Water :nrjlll ,,s
512. 0 20 Rate * Loss Color 'ctto 7/30/81

I Dolomite - Buff - Grey k k 4th 27rpm 77.5

Mod Hard stem - kelly -
20 .20.7 DHA 21.5 Ist

Smin Dolomite - ='ff - Yod r'ilk- ooPD rm

_ Iard - Slightly Frac Drow Stop 8:51 :22.C
23 - 21.5 Add 20' stem -

Cavity clay- filled (est Start 11:3&

Z- 1/8 of hole) Ist 4rimn

10 Red in atcve Dolomite - Stop 1:25 Gear
- n Box Ad' Start '

* 22 -- Red RougT Sto- 2:02

50.83 - Gear Box Adj
Start 2:05

_ I h Stop 2:12 Mark -

I m 1 n Kelly Start 2:1

-2 Stot 2:30 Flus.
23--- ar.d Ream Hole

23.8 Start 3:08
+31 Cavity Est 301. of hole) Stop 3:32
min. Flush Eole

7~/31/SI1-

24 Clay cavern cr "Le
to Elev 509.03

_17 24.8-28.9 22.2'
min Cavity - Red Clay fi le( 8/3/61

-- 100% of hole Ce..ent Grout
DriJed cut

2 5 -

mon

-m rin

27-

3 m;._

2 8/3/8I

28.9 Lake Elev 547.n Cavit-i " 'Et 4 / of ho!e Star, 4:40*%i29.r

Balance = Sand,!. : ! 1,it , 97.5 Stem - Ke jy
Light Grey - <:t -Ie.- I& DH Ist 7rm

Hardand Buff - Straight Rotar

Dolomite ------ Air Assist --

29.4 1Mod 1  -29.8 2nd 17r-.
502.53 5 Quartzite - " i xl* t ',-itu, : Sto 4:

5in Hard 1;uJ." -o ,S/3/Sl ,:a--

502.03 1 ir ,_it_

EN G FO RM 18 3 6 r02, $ , -*O .. ,. .og ',! *5,0 (

MAR



1 l2 -- e ct No. Cotractor: .,.-

DR~LtNCLOCj fACWJ O3-79-C-GCO5 Massman Cerit uctlcn Co,.

Norfork. Lake Bridges ElevaionfBotto of -ole

1. 1 OT L .-.i E. ~ T 1 C E.0L -- g--- - --- .---- 4 "OTAL Ut Coat BOXE$

. ... so. . . .. . .

- ~ ~ ~ ~ ~ t -. ----- Lf V.1IOM TOM OF -OLE

, Rtatr-v

A' .e1 1 E7
31 Drill cLAII,.cAI.o I . ... S ter Watr L7ril!

--- 31.1 -3 - St6 o:32 --

Clay filled Cavern in Red Roc Cear Box ;Ad
18 above Quartzite (et L L Start 3:3 C

~ lof hole) ) ,Stop 0:55 -
3H.5 - 33.1 I Gear Xox.k Add --

-,9r ayr file Cven 0 Smloo 97St . -9:e03

1of hole 31.1 t 5m

Weight held ba :k
31.1 - 34.1

,Stop 10:25 -
34.1 Start 10:33.1 41led Gear -ox Ad -Dolamite - Grey - Stop 10:35

3 12 Weathered- Soft r Gear- Bx
3 mm 33.8 filled Ro Start 10:40

Dolomite - O uf_ - YMod |4.68 B0~
34 _ ard & Siltstonie Pad SoO 10:-.5S41 (Est / of hole) n

-I min 34.2 Qrtzite Wite Ha d Plan - 34.1I±an 10:2 59I]e
497X4'_: B -ottom of Rack Socket v J ____

i:
22

-4Z

3 109 :7

EN.G .FORM 18 36 .r..,$ ,,o.5 ., o.ser* MOi
" '

CT I°  
MOL --~

3A, 3e



Project No, o .tractor:
O :;. !O k DAC,: 03-79-C-0055 Massman Construction Co. o,6 XFF'

1,0 SIZE AfO VVE I 0 S S t

Norfork Lake Bridges ' E evation of ottom of Hole
S,, H~l-Pi-East-Socket 2 OCTUXEBS oeSG.At -, L

,3 as ing Re 7oe--i ti Type

14 TOTAL NUNDSN CORE DOXES
S -fM OF DRILLER

,& CLEVATIOk of W'ater
*OIMECTION OF HOLE 1sT ADATE 0 Eo0.LEVSO

I, ELEvATION op OF HOLE

a DE-r, DR _LEDITO , cc. 9 SI.C A'I.E OF IPISFECTc

I TOTA. CEP-N 0' HOLE

I . c I Otiml .CLAM-Co, 0* AIERIILS ater Water Drill_______ 30 r..ill! ,, Loss Color Action130 Rate

314

8 Additional
3_ 

feet drilled
below plan
avg. to clay
cavern in rock-

31 socket

497.4'
50' Dolomite - Buff - - F 8/7/81 Cei5147.5 7

3 Grey - Mod Hard Start 10:42
50% Quartzite - ilk y 2nd 27rp= w/.!2
30 ite - Hard Reverse Rotary-

3 I 97.5 Stem -
!min Kelly - DPI |

@37.5 4th 27r
36.1 0 to

50 Dolomite - Buff - Grey Brow
50 ~Mod Hard
min

37.2

Dolomite - Buff - Grey
Mod Hard - Hard - Sligh ly

lhr Silic
24mi

Milk
3-8- rown
38.6

1 hr Dolomite - Buff - Mod
Imin Hard

39--1

- 39.2 - 39.3 fle

41 Vuggy - Calcite filled

1i (in above Dolomite) 1

.AA 7F 18 36 A

. . . . . .. .F O R 1 8. 3 6, -.. ... . .E D T I N A R E, , ,= , •



- F e c t N -0 . o n t r a c t o r : 6

DRILLING LOG DAC 03-79-C-0055 Masswan Constructin Co. o, o j
Norfork Lake Bridges " Elevation of Bottor of Hole

2 LOCATION HIOI-Pl-East-Socket 12 ...L -CTU.E.SDES -'" 'I- --
, e o nT ec filia-

, ciao _______ ,3 Casing Record i Dept 7  pe

S ~ ~ ~ ~ I "- fDILf aTOTAL NUM19 ~E co6xes

[ I& ELEVATION of Water

I • DIRECTION OF HOLE 1l6 DATE HOLE ......

1_ ELEVATIO. AOP OF Oc(

Bcri= Method: Rotar -e'Oo L c ,.

9 DENT.. DRILLED INTO A0CF sN-. O, RP~0

I TOTAL. DEPT OF HOLE

tL . DE Drill c M1,.1c2 oM . -o e-. MLs Vater Water Drill
D ...."' Loss Color Acticn

40 Rate ____ __L_4th_____ ____ ___

Dolomite - Buff - Mod Hald L - 4th 27rpm w/H2

40.4 97.5' stem-kelly
53 Dolomite - Buff - Grey & DHA
m- n Mod Hard - Slightly Frac Stop 5:24 BOH

rown

51
min

4 24_ Actual
489.8 --min Bottom of Rock Socket

ENG FORSA 18 36 D ITo IONS ARE on LETE I o c . - o

MAP 71



O -LLTGPoj ect N -.- - 'Contractor:
D~LIG C DACW 03-79-C-0055 Mass-man Construction Co. o3~.t'

-Csi '! -' z' 0 &T 102" Smith-Roc.,
Norfork Lake Bridges Ef evation of Bottom~ of Hiole

H10l-P2-'West--Socket41.

e tC 1,n~ f Steven M. Hains

I OLC .- Robert Schmoker ,C as ingc-c& I ? )TT e

5 -- fl Of D-ILLEM 4TTL" - MCM OE

Dori Uchtman IL LEVATIO of Water 7.' 7-
* O, EcO,. 0, MOLE 1 AEW

_____________________________ 7 ELEtVATIO, TOP OF "OLE 560. 55 TOPlatform
Borir- 7:2tod -Reverse ---~r - -;.. -- ---ox 1 . O

5 DE-N OPILLED INTO ROCK 27 . 3 0,,c.ut v*~t~o49 C
Vo~ YOcc- OCPT 01 OLE 29.4

E-T D-iI' CL.*S.SrCr'"O. E RIAI. ater Water Dr ill REA

441 1 Rate '"" as Color Action ,/114181

____ ___ __ _ __ ___ ____ ___ ____ ___ -Start 9:41

LaeElev.
30 Chert -Brown Overburde 543.721

Hard 1s rpm /H
MilkySmoo 176.3' stem -

1 Bo 3.5 2nd 17rrm-.

9 -410.0 4th
min C-MENT27 rpm

49.0' Average Top of Rdock

ModoHard - Slifhtly

27n Siard.- Slightly Frac

4.3
Dolomite - Buff - Grey

* Mod Hard - Slaigh/ly

27 Siltson - gy -Sof

mi aaneaovnolmt

7 .2

Dolomite - Buff -Grey

25 Mod Hard - Frac w/Fe
m n Stained frac planes

min

6.2

Dolomite - Buff - Gry

431.1 Mod Hard - Sih Frac F

25



oj e ct o . P o t r a c t o r : o r" "3 2 , . .
DRILLING LOG DAC1 03-79-C-0055 !Heasan Construction Co. 3

Norfork Lake Bridges F, levation of 3ottcn of Hole
L O C AT 'O ,

. ll-P2-West-Socket ,2 .. OL~. SSR:O..o oT *LL

OR asing ecor - ept Type

1. TOTAL DJSVE- CoRE RIOIES
* RAE( OF IDRILLE.R___________________ 

_______
-AIII OF D IL ELEVATION of.Water

DIRECTION OF OLE $1 DATCO-ELETRO
$9 DATE NOLE

___IELIE'A IOrO 1 TOP OF .OLE

Borir !::t~'c~: ~ I2 1O!A, CORE REC-VR'0 0I

I DIEPo DRIL LEO ,TO ROCK '- ,InPECTOR

t TOTAL OEPT. Dr HOLE

ELEOTO.oss~ ~i11 
CL *T.$FICATION OF .- T ERALI ater Water Drill RE.-SR

10 (...... s Color Action ' t

4 Dlomite - Buff - Grey L Lake Elev.

Mod Hard - Slightly Frac 543.72'

28 4th 27rpm

min w/H20 176.3'
stemn - Kelly
& DH Assy

11.4

41 Dolomite - Buff - Grey

mi Mod Hard - Slightly Sil-4::
Frac w/Fe stained Frac _
planes -

47

m in

13

45

m in

14.1
Dolomite - Grey - Mod

52 Hard - Hard - Slightly

min Silic - Frac w/Fe
15-4 stained frac planes

1 15.2-
Dolomite - Buff - Grey

425.6' 47 Mod Hard - Frac w/fe . 9/14/81

min stained joints and frac 9/15/81
- Start 7:23

16 4th 27rz; -_
w/H20 176.3'

31 stem - kelly

min &DH Assy -

H20 off 19.0
Pump repair

17.4
19 Chert - Grey - Brown

min Hard

18 18.5
min Dolomite - Pink - Grey

Hard - Silic Frac

25 : 113
m in

421.1 20

ENG FORM 1836 PEVIO. E, IION& ARE O-.OLE E jPROICT --
.,.Pa TI



ODRILL;NG 03-;9-C-0055 Ha~nCcstructiorn Co,
-- ~~ ~W 2 roCc -o. ontr.,o

Norfork Lake Bridges I -- Elevation -ot Bottor of Hol~e

H! 01-P2-West--Socket i. ... CUE $- DEI- O D1 DRL

sig ecor - p Tp

Iar HOL Sil0.r

1I.E,0AT2O on water

I DRECIONOF OLE 21.2

Mod ~ ~ ~ AT HadOLraEB..

Qu rtte -. TilAL COfhite-I "

I~Pn TOA Hard OF SOlE

23 Dolomite - Pink -Grey 4h2rmN

Sarli- Frac Fa 2 763 t

20rtit -el &ik DRhit.-

21 Mark Hald

Dolomite - Pink Gre Btopff3
MHard -Siic. Slghtl

2ra 22mo

411. mm otto of ock ocke _____Milk,_

EN O~4183 .,o~ro~~..s*n ~s~28*OJC



DRILLING LOG DACW 03-7 9-C-00055 Massman Constructio~n Co. O

Norfork~~~~ak LaeBrdesainvfBo.o

-i- ~ ~ Chr -ercm~iw Greye m. Hard

ModCIO Har MOL ;etee sid ;lte7

Borin-!Mo H:td ees ar -lg t Fra OE totvFO o GN/ Gru

4E T DRILLtD Grey ROC 40.rd itSG A U EO-NP C O 5 . 8 T ~

9 451mm Hard7 Drl Har Coo SAition

451'Dolomite - Buf - Grey 948

31 md Hard - Hard - SlityLk Elv

Dolomte-f - Grey [ Smohstart 1:1 IT

Mody Hard - Highly keallLak El~.

min 1.6 i5.62 4t 2-. --

Mod Hard -Wathereds.3 plte -

13 Dolomite - Buff - Grey

mn Mod Hard - Slihtly Fr

4115
ENC. ~ ~ ~ oomt BORf G83reyOS~~'OI*fOSOtZP~~C

30R Mo Hr



DRILLINOGL DAC 03-79-C-0055 omt=an Co c Cos
-O'Ecl 1 : SZE -r T'r- OF W T

Norfork Lake Bridges " Elevation-of Bottom of Hole
OA HI0!-P2-East-Socket

II *NUF*CTufttR $ Ots,O*TbCf. of tL

-O nc.. ______ 
- t mM. E o O -}ILLEt 

t4 TOTAL NUJ#IVfft C04f BOXES

, rlA AvTe,, of_ Water
T -0ifEC TO Ik O F O L E 

I~ l * oI o p , l i

16 D .t ATE MOtE

'7 VLf VATION 10 Of HOLE

ve TOTAL CO~l-f CO E-y~ V BOR-"G

I TOTAL OCPT Of 40LI Eae W t r

vc p. Drill I  cLA"I.,C.T1o, Or NATE ALS Water Water AAAA.
Rate Lss Color Action

Dolomite - Buff - Grey 4th 27rpm w/H2C-
I hr M'.od Hard Frac w/FE stained 176.5 stemn kel'7
17mi Fractured Planes DH Assy

10.4 - 10.5 Stop 3:50
Shale - Black - Soft Air Loss

11 10.5 Milk, Smoo h Start 5:01
Dolomite - Buff - Grey Bra Stop 5:20 !3.7-

2 hr Mod Hard
Smin 11.0 - l/1-

Shaley Dolomite - Dark
1 Grey - Soft J

11.1
1 hr Dolomite - Light Grey
- i iSm Mod I:ard - Hard - Silic

3 ','Slightly)13- 12.7 I-

Dolomite - Light Grey

mod Hard
1 hr 13.2

437.9 24rM Dolomite - Grey - Brown 9 1
Hard- Very Hard - Hiahl%, 9/9/81

1 siliceous I Start 7:30
13.5 Lake Elev.

1 hr Dolomite - Light Grey 544.44'
I2r- Mod Hard 176.3 ste - -

14.4 kelly & Dn;%ss, -
15 Dolomite - Grey - Grean 4th 27r~m w/H12,'

Mod Hard - Slightly Fra Stop 10:56
1 hr 14.8 Chg cone bits
1ni Dolomite - Buff - Grey 1..3' drop in c't

Mod Hard - Hard - Sligh ly Stop 17.
Silic

1 hr 16.4
2m7 Dolomite - Buff - Grey

Mod Hard - Slightly
Fractured w/FE stained
frac planes

57
min

433.8 - : :9/ 0/ 81 '

Start 8:53 -

Lake 1lev.
45 544. 26'
min 4th 27r m w7'!)

" , 6 . 3 s t e , =
! - - kelly! D.Vss.

•

116
431.68 20- 1 1 L

ENG FORM 1836 fD, v Io N APE OBSOLrTE O,,ct S
_AP . ..I



DRILLING LOG Proj0ec-t lo llatr 3
D103-;9-C-0055 foH:ss..0n CCnttUctic'n Co.5

T1CNorfork Lake Bridges Elvton Of Bottom Of Role

- OLE '.0,

IL ELEVATION of_-Water
6 DIRECTION 0' NOLE

, Boir, !:,tlod: vtayI4 ELEVATION TOP Of M.OLE

garr"'!:~bod Ot?- TOT AL CORE EC~ONE. IO FBO'.i" I
5 OVPTN DR.ILLED INTO R.OCK

9TOTAL OIETer OF MOLE

ELVTIN DET Drill CL.&U,F.CATO Or Ultr'ILI ater WJater Dril ~M'E~s
431.68120 Rae_____________ __

Dolomite - Buff - Grey 9/10/81
44 Mod Hard - Slightly Frac Lake Elev.
min w/FE stained frac planes 544.261

20.8 . . Milkj m t 4th 27rpm w/Hi2

2Dolomite -Buff -Mod Br 176.3 stem-
Hard kelly & DH Ass

7' stop 5:18
45
minI

221 I

40
2 min

49
min 4

241

47
mini

2 25.2
Dolomite -Buff -Mod

Hard -Slightly
36i 

Fractured

min

26.8 -27.5

36 Chert -Grey -Brown

min Hard

27

27.5 Milk,
47 Dolomite -Light Grey
mmi Mod Hard

27.8
Dolomite -Gre'i - Pink
Mod Hard -Hard - Sili Ml

1 hr 29.6 Grey

429 4mmn Dolomite -Grev - H-ard
429Silic -Slightly Frac 

_9717_8

21Lakle 1u;544.1-
Sta.rt :25

50 4th 27rzm w/!!2-
mi 176.3' stem'

______ 4 ~kelly .D

L421.6S, 301
ENG FORM 18 36 -,,.'ouIS ED.T O'S ARE OSCLETZ P.OJCf NO~-C

*P 71



DRILLING LOG Proect No. otractor:4DACW 03-79-C-0055 ! Masmsn Construction Co. .ff'!

N4orfork Lake BridgeI Elevatlon oI Bottom of Hole

H1O1-P2-tast-Socket i Tu,,A _IOCS,G,- TO. o LL

Type

-OLAEC O. -0 sL r. g c ~~NJa f 01 L L. E t4 TOTAL MUW tft C0,P1 VIOIS

iL IL.EVATIOP of-Water

Eo s..c ... o E'.Ct...VO OSG F.O..,.. It OATE NOLEOLE- 

I.,-.1.0 

, f 

"'I
, E~f vavo" OSLE

_____ t V0-..CORE .1,011.1 T0 81-IC
0 DET. CVS1ED -TO SOCA $ w"CO

9 TOTAL OE".' 01 OLE

E .VI,o. ofPT Drilli CL.&-,,,c.'O. 0, .- ,E,-S Water Water Drill *E5*EE

421.68i 30 Rate I .. Loas Color Action con I /
Dolomite - Grey - Hard - Lake Elev. 544.
Silic - Slightly Frac .12

-- 49 4th 27rpm w/H20--rinl 30.9 dk ,Sooth 176. ste-' --

Dolomite - Grey - Hard Grey v DH Ass%"
3 Silic - Slightly Frac Stop 1:25

- w/Silica heiled frac Weld Baffel on
hr 31.2 Disposal bar7e

2iin Dolomite - Grey - Mod Start 1:35

Hard -

32 I32.2
Dolomite - Buff - Grey

Mod Hard - Slightly Frac
44
mill 33.1

Quartzite - Milky White

31 Hard
33.6

59 Sandy Dolomite - Buff - -
min Grey - M Iod Hard - Friab]_

33.8
341 Dolomite - Grey - Pink4r Hard - Silic

34.5
42 Dolomite - Grey - Pink

in Hard - Silic - fra w/F

stained frac planes

34
Smin

3 - -- __ __ 36.0
Chert - Grey - Brown

19 Hard
min 36.8

Dolomite - Buff - Hard
37- Silic Frac w/Fe stained

-4 frac planes
37.3

55 Dolomite - Buff - Mod
min Hard

37.8
3---- Dolomite - Buff - Mr-

Hard - Slightly Frac
40 w/Fe stained Frac
min Planes311_
4111

-, -in

411.68 40-i
EpG.r FORM 18 36 -,oOJ f o gEE o.OLETZ -O,,? I ".

I iAMI I ,t " ""1'



!'':cr.LkeEridze5 _______ 'Zi v lcro Bottz-. C; -:e

HIOI-P2-East-Socket ~-

____~ ~~~~~~~~~~~ __ _ _ _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ ater -*

ABA ~ L~ .- Q.. 1,, ,nj 0E

o t a AAI-l*I

omite- -C1 BufZ'Mo

i11 ZAA, *Z C A f

Jolo1 : Bf o Grey 4h2p~/~~rd Slhtv w/Fe
lightlvg Frac w/6.3176.3 -

Stained frac nlanes kelJlv z~
2 Stcr 4:2.

B. IH

-A

Y C - -W



~*.L~CLO~Prject No. Cantracror: 'k DAcN 03-79-C-0055 Xas-man Conrtru-ttr'n C0 6"
_ trfork LIke Bridges -hE1evat ion of .otto- of Hole

- - 101-P3-W-Socket .-.-.- _ 384. 5'

-_... Steven M. ::ai
____Robert Schm--oker L__C--

-- ~-( ~ a61ng Lcord p~ ye
________121.0' 10,C

I .... L4 0 A T.A o CC OLrS .E/

Don Uchtr,.an [f rater -'. .9' 6/19
-. E AT.O. OF MOLE CO (

r: i-- Met.tod: Reverse ..otar- - -.O.f.. .-
,,S ,..-*.s , o, TO*,434.8 mc

OCM7MOL "O~f 53.8'

Drill: CL CcFIC. -,O -TE-,LS Water Water Dri .C4C5

-b--- as Color Act4n

P3 BURD _ Start 2:09 Istmin Ouddy ootil 7rpm w/H20m .uddv 186.72 stem-

kelly & DH Ass

Stop 3:14 Weld.

24 on lugs
ri Start 3:53

.6. 0 2nd ir-.
2 CFIENT C-OUV with H20

Stop 0-6.2-5:06

6
6. oughrain OV E.F URD9 ENgh-

3- - Actual Top of
ROCX

12 Chert -'Grev - Hard
m n " - 7-

4 4.2
-- Siltstone Pod - Yellow

22 Soft (est 1/3 of hole) Yellow
min Balance Chert

4.8
5 Dolomite - Very hard-

Pink - Grey - Highly

54 Siliceous (est of hol,-
min Balance Siltstone -

Yellow - Soft" ~ ~5.6 _-

!32.1 Siltstone - Yellow " 9/El
Soft - (all of hole) * 6,/20'9---- -

21 6.0 o5
Dolomite - Very Hard - I
Pink - Grey - Highly Start w28 st

Siliceous (est 1/3 of

hole) Siltstone - Yellow ~ ~ 116T se20rm :,
kelly - & 2H

51 Soft (est 2/3 of hole) i ulk A s s 7:37 2n,--

32 1 9 _, Sighly Sli2 in

7.0 
_ : . .•

Sand - Well Rounded

Silica S Unconsolidated Tr . 2d 1Tr7-(est 1/3 of hole) 'H20 2n rr _

Shr Dolomite - Grey - Hard
14 Siliceous

8,2
Dolomite - Grey - !ard

9 Slightly Silic w itn
Siltstone Pod (est ncd

-4 43 1/8 of hole)
"n jn 9.8 -I

Chert -Tan & Pink -
42.3 U -Hard IsootCo

EPIC. FORM 1836 PO4,o( CI ,, t7 , oCSOET P.o4EC-



-~ ~ ~ ~ c ND~I~ O.IAo7C os Contractor:2- LL G IG DAC4 03-79-C-0055 Masemsn Ccnr ' ct n C- o, 6 1 C

Norfork Lake Bridges . . .' evsticn of Botto cf hole

______________________ ~caing ,eccra ept7 .. 'pe

*ME oE Z'ILLER________________

il. eLEI Ir -CZ Water
DIRECTION OF HOLE 16 Icc-PE OLE

B o rin. tho d- - - ta r7-------

F5"... .. ;rill; . . . . .l

' a t e Wateri rill ......

.. ......... I Iss Col0rlAc::cn

428.3 1-0 Rate ! Iard - _I _ k..os

Chert iTan PinkI

-- 1 mi . i !0._ .... - --
Siltstor e Pod - Yellow O' .2

Soft (e t ; of hole) -- Stop 3 Ca
Balance - Chert - :arc2S7ot

1 h Tan- Pink
5mi 11.3e

Dolomite - Pink - Grey -- 0 /

12-- Hard - s 1r - silts tioe
- Pd Conti4nues)

2 hr
36m' 12.7

425. 3 13 Dolomite - Grey: - P-4n:K /0E

very Hard - Silic with -4 r-- /
small Cavern (est 1/3 lr

2 hr of hole) Sand - Silt &. e I ev. -
54min Siltstone Filled "C ellt 3r:-:-. 3r o

13.3 r u -

14-- Dolomite - Grey - ?IPk I
Hard - Silic 3 3r-

1 hr 14.4
21mi Siltstone Pod (est Leak . -

of hole) Yellow - Soft S a F

15 - 4 in above Dolomite 2 n -r;:

558
.rain

16 _

46
min

1

44
min18 mn

18.4
43 Dolomite - Buff - Grey
mrn 'od Hard - Siltstone

Pod Continues

min 121
418.3' 20 r _ _ _ _ __ _

ENG FORM 1836 PAr.VIOUS ENTIOH A Of* . O. F IL, I.- ,
WAR 71



ORLLLING LOC. DAC 03-79-C-0055 Mas.=,qn CcnFtruct~cn Co. o 6 s 
-

11-.* flZ; -.,--

Norfork Lake Brilges ..... . ... ti n -o Bottom of Hole
101-P3-,-,--cc-ket

--- 4 Casing .cori - _Dept. Type

• DAg£',On OF MOLE Siii~tL~ '

.": rn He~od :Rotary

-- Y S.4 ' C~ --ItA. n '( S.0.

---- __ - -- --- e Gi _ _______ - -if~~L j,.OM  7; ~ ~ aterj'ri1', 11

Dolomite - Buff - Grey llW 2nd 7 r :c
.4 md Hard - with S4Itstc , e Brow H2 156.2 1 teE .

Pod (est of hole) Rough ' kell-.,
Yellow i Soft

21
36

M- rin

22 
-
4

22. E
mi Dolomite - Buff - Grey Milk

Mod Bard and Siltstone Brow

415.3 23 Buff - Pink - Very Soft 6/22/El1 h est 1/3 of hole) 6/23/61

2lhrlStart 7:21
Lake Elev.

546.E2

24 2nd 7rim ::o -
H20 1£6.7 ste._
kelly & DH Ass'

- 46 H20 on a24.4'
- rin Stop 1:49

2-29.2' Air
Le ak

-- 25.5
Dolomite - Buff - Grey

mi :.od 'ard - Slirthtl

26 -' Fractured with Iron

Stains - Stained Frac
Planes M -

mini 26.7

ran Dolomite - Grey - Pink

27 2 Mod Hard - Hard - Silic,

Slightly Frac ilkv

-1I hr
Dolomite - Grey - PinkI

2ri Hard - Ver-: Hard - HJI
"

Siliceous - Slightly

2 Frac.
28.6

Dolomite - Gre' - Pink'
Hard - Ver- Hard

Highly Siliceous 122
29

409. 1' 6/23/E1
30 6 /24/5 1

I 9 Drop in can -

Start 31.1

LI ,30 Hr
ENG FOR)A 18 36 E,E O o1, ,O S o.orc t Co no

MAP ,



4
PTroject o.Contractor: .14DRILLING LOD I DAc 03-79-C-0055 1 Has. =,n Consujcticn Co, ,

c- .", nfl: NOL YSt O AIV

Norfork Lake Bridges Elevat-i0n-o o tto of Hole ---

101-P3-W-Socket _T_ _ _,

Ca rin g Re co rd'e-r Typ

- ~~~~ ~ p ISVVALAJIE ot OE

N JdEOF Dattta14 ?OIAL. N um" A~m c If Oxes

IL LEVATION of Water

*DIAEflTOM 3 lOL I S!AMTO ]CO~pt~tL

_I DATE MOLE

-- . o r O F C E
D .. .~L .. c m-_ - -' '.. i c c',o 'ect' Lv. 60, 126Born e.o_:Rtr

... ~A~TI~ ..... I Drill! C...0.......~v..E- Water War Drill .

4 .3 Rate oss Color Act.on

30T=_ iDolomite - Grey - Pink --- - 6/25/ ..

1 hrj Hard - Very Hard - S__OOJ Start 4:35
59Ominighly Siliceous30. 186.7 stem-

-1 30.5 1 !o, Kelly & DH A , _Dolomite - Grey - Pink Roughi Lake E1' 5'
31 ou Lk --- S.7

iiiard - Very Har", -626E

- Siliceous - (est 50?) Start :09
-1 Chert - Frown - in. 6.7i astem -kell -

32 .. 31.5 H -sy
-- siltstone Fod - Yellow Brow H20 & D 2s

soft - lest !oog with H20 2nd
t8 17rpm Q32.5

in hole)in above rock 1st -r;m32.2 Stoe 12:11 234

Dolomite - Grey - Pinrk-
33- Hard - Silic (est 2/3

of holc.; & Siltstone -

Yellow - Frcwn - Very,
Soft est 1/3 of hole) . ._

rnn 33.8

% 3 - Dolomite - Ligrht Gre y Ver'.

404.1' Hard - Siliceous - Eouvh' 6/26/5-
assive (est 3 of hole)

siltstone - yellow -fe
M3rn Brown - Very Soft lest 6/25/ ile

35. --1 of hole) Drillin_

Start I-. 35'
35.9 6/29 Add 7.5 -

402.95 Dolomite - Liht Grev- 2 1-ql hr' OO! - -L-cn 0hk!1inh ;-ard - Silic - Xassive 6/29/ES-
gmin (est of hole) & Cher' Start 12:1-.

_ Grey 2rown lest of 35.35 1st
hole) & siltstone - NoH20 206.7'
Yellow - Very Soft (est Stem - Xell'.

.

2Omi of hole) DH Ass, StopI l 36.3 a 1:02 Tighten
~te 401.1' 373 Brow Mod Sat113 Chert - Grey - Hard [51ksC-Q 4013' kelly boltst 0 O .1' 37.3 ro Start 1-:IS

Dolomite - Grey - Pink 6-36-- 
72-:03 YSto.hri Hard - Very Hard - &2:03 "'able C- __

slightly Frac Silica. Start 4:2-
38 Healed Frac. Stop 4. :4 -

37.5 - 38.1 check-
Siltstone -Pod (in abo, C 6/301,6l

1 hr Dolomite) Yellow - .2' can drct
49mih Soft est 41/9 of hole 6/29/Sl

38.9 sctat.)/0l-
3Dolomite - Grey - with E - i gea

-. Buff Iron Stains - 7r- m No00

" Yod Hard I206.7 stem-50,' ,•
--nu fn k .ell': . ?1i: A

-3] , ;Lake Kl': 54? . ml

3 2. -. 2nd 12r:L
EN.O ~OI,, 1 a 36 ,,-, o ,v t sA. OLE TE PaOsEco 1-EOL MC

-AI I I I l I I I I



---.IN LOG 1ject No. "ontractor: e 5
DACW 03-79-C-0055 Hassman Construction Co.

__ Norfork Lake Bridges '" Elevation of Bottom of Nole
1 0 l - P 3 -W - S o c k e t 2 A Y - D - 0 L

I Casing Record_ Depth ;Type

1.1 T, 'fOT. t' 1. TOTAL U.9E. ta boa XES

398.3IVATIOW of Water

, 1 ELE vAIIO. 1op 01 oLE

-4 Dolomite - Grey - w/Bur: - Stop 11:13 -

- in 40.6 - 41.9 bolts Start

2 Siltstone Pod in above 11:24 H20 on -41 -i Dolomite - Buff - ; 1ite Milk Drill
4_ ____ Soft (est 1/8 of hole) row'n 2nd 17rpm w/H2 -

--. - - o C l r A t o

3.206.7' stem
1hr kelv&DHAS:

llmni Mod kel 7 ~ "-
t -- I 5"oot. Lake E1e/!548. 8"

42 - oo Stop 4:16 _g44, -~~42.1-- -
Dolomite - Dark Grey S-

1 hr o Sd Hard - Tssive --
S2m 42.3 i-

Dolomite - Dark Brown
M od Hard - Massive 1 -----

43.4 Milky-
Dolomite - Grey - Pink - 0

-f58 (esd Hard - Hard - i --

fl1in Slightly Silic with -
39.'I44H Silic healed frac.1

39.4 r6/30/81[

- m tat7:2T 2nd--
2n 7rpm w/20

206.7' stem
I kelly & DH -

motI Assy Lake 8lev_

! 8mi 548.6 7 -

4 46.p 4:16

46.1
1 j Dolomite - Brown --

Mod Hard - Hard -

-- 12mi1  Massive - Slightly @ lk_

24 i 46.6

Dolomite - Buff - rod Bro
35 Hard - Slightly Frac

min with Iron Stains -

48

i 4 ~ ~49.2 = _

Dolomite - Buf - Pid
V 8 1d h Hard wit- Iron Stains

3940'1 1 h 6/3/ 4

ENI, FO; 1836 9 m ,on ,r. .sz o.St.arrt Io 2o n

A0 wT, ,



_ I TroJect No. Ccn~ractor: 1... -

DRILLING LOCG DACW 03-79-C-0055 Mase-man Construction Cc, or 6 s, r

Norfork Lake Bridges Elevtion of Bottom of Hole i

101-P3-W-Socket . 7ONTO N 07 .,,2.I

,,Casing Record epth Type

S - OOTAL - R MOI COE SOXES
*, AM 07 ORLLEN

I& ELEVATIO of--Water

°I DATE OLE
[ K107,EAL EJI'NC.'IO ____________________________

- - -.------------.-4I ELFEVATION TOP OF OL.E

Borin _etod: Rotary N TO YO-7.
a CFTn DRILLEO ONTO ROCK A 01

TOTAL DEPTH OF MOLE _

S ODrill
i  

,IICATON OF RAT EiA.S Water Water Dril A

ILEVA388.3 DET at' Loss Color Action
388.3' 50 Rate I ______________________

h Dolomite - Buff - Mod 2nd 17rpm w/

1 Hard with Iron Stains H20 206.7

37m Brown stem - kellyDH Assv Stop

51 3:46 Check

51.2 mod Can Elev.
Dolomite - Buff - Grey moo Start 3:50

Shr ~Mod Hard Buff with Iron Stop 4:55 Air

2mi Stains Leak

386.2 5 -  7/1/S1

Lake Elev.
- hr k 548.93

41mi Start 9:03

53 2nd 17rpm

53.1 w/H20 206.7'
Dolomite - Buff - Grey stem - kelly

45 Mod Hard - Euff with & DH Ass,.,
min Fe Stains Slightly Fr c Stop 10:37

384 51 Bottor of Rock Scc;et Greas e- -- Grease sa-iveL -
Start 10:46

Stop 11:31

B.O.H.
(plan BOH 3E5

-4-

I

. -125

ENG FORIM 18 36 PpOoS IoLS 11TION ARE ORSOLfTE *SOICT ROLE NO
MAR TI



oject No. Fot racor.
LIGDr. I EACW 03-;9-,--0055 ro4as~an Conetructlon Co. 0' E

40 SIZE AN IT /7/F89.

a1 1 P -a t Sc e I I~~~ MAUFCTRE SO~ 530 E s.*'IG-~*~r T Of 4O6F9 DAI

T-Ge o , otve M. 56.49

Rbet ScnaskColCrSActyp
441.3 26o IVRUDN t 12 :10 C

Don i 1stma Itp w/H20D o atr 54.8

1- Kel &D-- ORH INAsS/7/1

I~~~~~So 5:01DPH01HL 5.9

CEMENT GROUT 

can from 7-86

mi It p WH205.

"~ 
2 

v r eV TonB ofR 
RocS 

ark1 :1

I~~~ Kel HAs

436.19~6.7 2n ActalTo o RckV

Milk

2 __ _8.5 ' d opro

75m Hard Elv Had SigtySo

Dooie-me o
1 hr Hard - HardE-Sigt4 o

83.9 Soft ag -sToo/ of hole)

71

432.89 5 1 hr D lmmeinl y a d

H3.9Atard To Star 7:8ock -

mn Dolomite - Gre', -ii 186.7 ste u-'

S2hM o Hard - Hard - Sligh ly kellyoth

54lmi' Silic -ik MasvRIou ~ El 4.
431739 10 7.1-__________ 12

8 36 r Sr lo to n od~ - Yellow



Project No. 4n - ....:
OR LLING LOG DACN 03-79-C-0055 Masnan Contru Co. o 6 S

Norfork Lake Bridges Elevation of Botto of Hole

HIO -P3-East-Socket IZ N.NU. I , OF OHIL L

,Casing Record ;Depth IType

NAE OF DRILE ̂ 1. TOTAL U.BER co e aoES

IL tLIVATOZ of -ater
6 OiRECTION OF HOLE ii DATF HOLE

C-,1.1 CICL.,Io -. -

7Borin: Methiod: Roy 1 ~ -T1 .- 1HOLE

A DEPTH VAILLED INTO ROCK . F Hco

TOTAL OEPTO O HO

IL .TO. .PH Drill! CLIVIC.TO. o .HTE.*ALS P ter Waterl Dril E[.Es

431.3S ' 10 Rate __A t

Dolomite - Grey - Pink 2nd l7rpm w/H20

1 hr Mod Hard - Hard - Massive186.7 S7rm w

10.1 Milk Smoot Kelly & DH As
Chert - Brown - Hard Lake El 548.81

1hr 11.6

2min Dolomite - Buff - Mod

Hard - Hard - Slightly
121 Silic - Massive

1 hr
7min

131

43
min 13.9

A Dolomite - Buff - Mod
1 - Hard - Slightly Silic

Slightly Fractured
35
min

31I
m 15.8

Dolomite - Buff - Grey
16 Mod Hard - Hard - Slight y
I, -- Silic - Slightly-. Frac.
-- 34

min

17
29
min

17.7
18- Dolomite - Buff - Grey

Mod Hard - Slightly Frac

19

min

m n -1 27
ENG FORM 18 36 -D ,o- ED' TI0. APE o3~oL ETf PDO~C NO



DRILLING LOG oject 0o 3tn rTso:DACW 03-79-C-0055 1 asr man Con truction Co. o 6
~ ,10T SIZE -TC 1- 01 WiT

Norfork Lake Bridges Elevatio-m of Botto of Hole
. . . .H IO- P 3 - a s t - o t ,2 U.A C T .E R S o L sIG . - . O r ,L

1,LzOOVTO- of.A4ater
6 OIRECTION O OLE | iDATE IoO[ I "

.. . O r
* gELVAT. TOP OF *.OLC

' Borinmg Metod Rotary
E.,DEP 0-.LLED I 0 V0C.

I TOTAL OPTH O -O I

L~f.~TiOVOtTTTDrill; CLASIFICATION Of 11TERLS 1eater Water Dril1JJ rI .

421.3S 20 Rate F6 Color Acticrt'

Dolomite - Buff - Grey ~F-7/9/81
Mod Hard - Slightly FracSat95

34 S 9

min 20.0' 2nd 1Tr .i ~WH20 186.7
21 stem - kelly

- & DH As ys-

30 Stop 12:23

min Gear Bcx Rea
Start 12:45

22 

326

mn22.7IDolomite Buff - (Fe

2 Stained) & Grey - Mod
Hard - Fractured

24 23.8 ,

min Dolomite - Buff - Grey
Mod Hard - Hard - Frac

24 Slightly Silic

-32
- m n 24.9 ni ! Sn c -n-

Dolomite - Buff - Mo
25 - Hard - Frac.

2

18 
=

minJ 
I--

j 27.6
30 Chert - Black-ard
min 27.7

Dolomite - Grey - Mod
2 - Hard - Hard - Silic

28.7
34 Dolomite - Light Grey
min Sandy - Mod Hard

29.5

22_ PDolomite - Cr - Pink

23 %Mod Hard - Had- Silic
Siltstone Pod- Yellow

min Soft (Est of Hole)Mod Hard

411.34 30 -illy Yellow

ENG FOR, 18 36 ETA DIT,, t olION$ APE OSPOL[71 A -otC I OL 1.

~Ap TJ



oject No. I otractor: 0 6 " 4
DRILLING LOG DACW 03-79-C-0055 iasean Construction Co. , 6 S.tT,

Norfork Lake Bridges ' Elevation of Bottom of Eole

H 101-P3-Ea st-Socket " e . "u, "'~ .o Y . ,,, o, " "-4

,s Casing Record Depth ,Type

N SAME Of ORILLEA I& TOTAL .NLVER COA 6oRES

.' tLtV'A*fO, of-Water
O-EC0TOS 0? ROLF N 

S .DATE NIIOLE

.S.T~.. ~~w~u..sp__________ PE pso.,. I I FSRL LEVAVIOM TOO Of "OLE

. DEPT.. Oftl.LEO li70 CKe RSOAUR(O RPCO

TOTAL OEPTK OF "OLE

....... 0R DET 11 ..... CL& ...... ST ..... ater Water Dril REMARKS

141.39f3 I te6 ss Color Action

411.3 9 030 Rate ____________ __

Dolomite - Grey - Pink 27r w/

25 Mod Hard - Hard - Silic 2nd 17rpm w/H20

min Siltstone Pod - Yellow 186. Astp -3:1,.
Soft (Est 4 hole) Mod Mi:ky M DH Assy Stop 3:13 _I _ I .ar ellc , y .d j gine (1eck -

3 .ard Smoo tart 3:35 32.0
31.5
- ert - Brown - V Grey I t 7rpm /H20

23 Hard Check Start 5:2 1-

Dolomite - Pink - Grey _k Stop 7/9/81

3 Mod Hard - Hard - Silic Bo ll

In (Slightly) : Mod Bolt

f-38 and Siltstone Pod - Yell;w ougn

min Soft

32.4 (est 1/8 of hole) --
408.29 3-- Dolomite - Grey - Pink Re Ruh 1Q

Mod Hard - Hard - Slightly 7/10/8_

I hr Silic and Clay filled 7 Start 9:08 is"
17mir cavern (est of hole) SrtN :0

133.5'Iik, 1267stm-e
407.39 34- cavity - Continues -| -- -- Siltstone - Filled - Yell( w 4&DH Assv Stop --

l--teleo - ofille -9:30 Broken Kel
Yellow - Soft bolts Start 10 26

32mil, Chert - Brown - Grey - Stop 10:40 Gear
Hard (est 9/10 of hol B ot 33.3 -

35-- and Siltstone - Yellow Star 2:0 c
- kMod StoD 2:26 Broke

Soft - (est 101,{ of hole ello d Kelly bolt

--min 36.0 

bm % a t 0 !

i Dolomite - Light .-Grey Stoo 4:03Pin - Mo Ha d H rdSheared K bolts

Silic (slightly) Sat341

36.2-36.5 Start 34.0' st

404.7 9' I hr Siltstone Pod - Yellow 7rpm No H20 No

13mi Soft - (Est 1/8 cf hol,) 206.7' stem
37:! 36.5 kelly & DH Ass.

Chert - Grey - Brown Stop 9:14 Gear _

Hard Box Adjustnent
i Start 9:44

1 hr 36.7
Z 7min Dolomite - Grey - Pink Stop 10:0 '

- G.A

o- vzd Hard - Hard - Sligh , Start 10:33
Silic Stop 12:20
37.5 Start 11:5037.5 ! i ! Stop 12:2F -

43 Dolomite - uff - Grey Stop 12:2
Istart 1:25

mm Mod Hard w/Ne stains Sto 4 -
38.5 4:35 oke

r Dolomit. - - ;r j Trunnion . it

2"-] Mod Hard - S-1 l Fra. s 5:5i .5 35 2-,d ! r
i ; 5 olo-ji .- - - Grev

n d Hard - ;ard - Slicd; Pl cine Check
,401.3 il - sli-htlv Frac. I F -

EN. GfORm 18 3 6 P-r -~~ O'c p T .oi OLE '.0



VRILLING LOC DACW- 03-;9-C-0055 Maser~sn Construction Co. 0f 0 1.C

Nofr aePT ri ge 11 Eeateor o Boat om o Dr i e

1MhOMdLar o ar 3 Csigg Crd i De nd T7rpe

."E ~ ~ 40 9 Of 41.0-r EEATO f-ae
ShaleCI SeamL- - Blac - 1O DAtE MOLE

Soft -~Y O Tod Oar HOL

1 rDolomite - Buft - Dar/1lkStat8:5
3ml re od Hard - Hard o lightl 2nd 17rw/2

SlgySilic - Slight ot Stm :5 i

5mn 4.-41.4 0.1se

42~~~el Doomt DH Brss:ar

m SoGre - Mad Hardic

Slihtl FracteuBoed

Dolomite - Grey - Hard ik

38 lighly Silicu - Sih mo!S"25 i
m2-7 Fligtlye Lrac.

414

H Dolomite - Bufwn - Dry

Mod G ary - Hard - Slichl 7r. oM2

Slighl FrSligtlyura.

Dolomite - Buef Harod 4h2rm~

Shardy Frac wF San
min

Dolomite - Buff Greyd

396.9 Mo Hard - Slightly Fra7 2c.6

1hr 4. 
/56J5m Dolomite - Grev - P;d

Ier I Fe 
Starai: 3 2 --

50 Dolomite - Bf o t 7c ,2

Had ra /F - an 1 30 7L391.31 46. 2nd__________ ______ ________

4N O hd 1 6 - _ _ Do om t -0 Buf -31 Hard StopC 22 1:55

FrcwF tie rcalv'-r



I £0 ect No. pootractor: I -6
DRILLING LOG DACW 03-79-C-0055 Haoman CoastructIon Co. o 6 ,",ET5

S 

0 i ii D t t OF ",T

Norfork Lake Bridges evation of Boton o Hole
2OCAOw H1OI-P3-East-Socket 7 u s , .

~E . . Cas -ing R Type

11 "T0TAL -ft~e- 0-tl s

5 -E O OIILLIEK 
I CLEOC f

"IL IL(*TI-' W of .ater
& DIRECTIO. OF 1O0E OLEDATE tOOtI S0

It . O& OlIt

__LE TVA'IO. TOP 01 -OLE

5 DEPT, DRILLED INTO MOCK 1 ' ,k u OF ESP(CT"C

I TOTAL OEP, I OF "OLE

c '* T , P D ill c . ,, , Oo o - ,E ALS Water W ater D r il

391.s Color Action

Dolomite - Grey - Buff k 2nd 17rpm No/

I hr Mod Hard & Hard - Grey H20 206.7' stel.

Slightly Silic kelly & DH As -

30.5' Milk Mod Stop 6:55
51 Dolomite - Grey - Hard Smoot]

Silic - masiive

50
min

51.9

5Z__- Dolomite - Grey - Buff
Mod Hard - Hard - Grey

56 Slightly Silic

min 52.6
Dolomite - Buff - Mod

53- Hard - Hard - Slightly

Frac - Slightly Silic

I hr Fe Stained
387.89 28mim 52.9 1L2L. -

Dolomite - Grey - Hard 7/16/81

Silic Start 7:30 2nd
17rpm No/"20

-- i 206.7' stem -

I hr kelly & DH Ass' '-

-37mi 54.8 Stop 7:58
Chert - Brown - Grey: Plazor-f elev

55 
-  Hard check

55.2 Start E:03

44 Dolomite - Buff & Grey Lake 1 54.6-

min Mod Hard - Hard - Buff Ston 11:24 56.1

- Slightly Silic ECH

56

385.0'. 39
- ;95 mr Bottom of Rock Socket - -0'

-j

1.31

F8G FOR~M 18 36 .SlSUTOIOFO tFPOECNtIkC



Project No. Jontractor: ILC
DRILLING LOC I DAN 03-79-C-0055 Alasamsn CcnsqtuctU n Co A o'

Norfork Lake Bridges ___-__- levation of 5ott+ of-Hcle 3.. 1
101-P4-West Socket

Steven M. Hains
Robert Schmxoker ! i ,Re-ad1 i De .:.pe

A C,.___________2._1__0_.22.

I E Of O L CA; 
TOTAL - VE. COA VoIFs

Don Uchtman IL ELEVATION of !.ator 5±7_27_
.C.. .O .It DATE MOLE 8/20/81 .L22/B1

e__ _ _ _ _ _ _ _- . 01 -.oF 558.61' r cplatfo:
Borin g Met h-od: Reverse Rotary - . . .._

_ : _ __E ._ .+fo, ,__ _ . 'L 437.21' TOG
EPNI, LEO .NTO ROCA 35.6 Tq-- -____oe-~o. ue ,.t~o¢ 35 6 J s'" -'"%T"s"' °"435.2 1 TO.R

I TOT,A DEPT o.-.O 37.60

icr CLAoSS o't Dril! C. IFICATION OF MTE IAL$ Water Water Dril! RENA -5

437.2 PateI ..... .Loss Color Action

r -- F- Start 8:45
-SAND Lake Elev. 547.

-- 12 st 7rpm w/H20 -
- min Mudd' 186.3 stem-

Brow, Mod kelly & .- Ass-
2 i Smoot'.Stoz 9:20 ;eld

Kelly
9 Start 10:50

min Gravel Z30' 2nd lrm -

435 2 2 Average Top of Rock

Dolomite - Buff - Mod
47 Hard Fe Stained
min 2.3-2.5

Siltstone Pod - Yellow .Milk Smoot
3 Soft (Est of hole) Brow I

2.5
Dolomite - Buff - Grey

- 49 Mod Hard Fe Stained -
min Slightly Frac.

3.2
4 Dolomite - Buff - Mod

' Hard - Fe Stained
_ 40 4.3 .,e0.

min Siltstone Pod - Grey
Buff - Soft (Est 1/8 7

5 of hole) in above Dolor te

4.5
Dolomite - Puff - Grey

38 Soft - Mod Hard - Soft
min Weathered

5.5
6 - - Dolomite - Buff - Grey

Soft - Mod Hard
39 Siltstone - Yellow -
min Soft (Est 1/8 of hole)

! - Smootl

36
min 8.0

8 -hert - Dark Prown -

Hard --

8.4
26 Dolonite - ?uff - SIo 'ell- '

m in Mod Hard (Fst 1/3 of hc)
Siltstone - "+fellow -

Soft (st 2/3 of hol' )

' in3 9.8 1,2
_i Dolomite - Light -re'

-4 Md 'ard rac.
427.21 10 -+ - IA

ENG FORm 1836 1 1. o. ARE O*.0 ,-tTZ I-o ,
MAre 1



IProject No. ;gon raccor- '
DRILLIN L DACW 03-79-C-0055 | Massnan CoastruCon Co oE 4 9-,r',

-. cDAC16 03 SI)!c 1''E0S*

Norfork Lake Bridges I_'__ itjonC -of--ttorf o -,;.o - e
HI01-P4-West - Socke 7 CT-,-$ DEI.,,. o .+.

________________ 3 sm ecord !ept Tept h- .. . .
44 "tta U Cof bozfS

St.Cr~O" of "water

If DLfATE~ WOLE l O~

Bor+.n _tho_ Rotary_- C ,77. ..

't Vc-* OAF! ___ -OL;

~ r' Drill, CLSIICTO C' - L t ete W tr DriJ 1:~

4 27 .2 1 I Rate " ' . .r Col r A crIon
- Dolomite - L-Tght Grey - -- 2nd lrp w/12 -

Mod Hard - Frac 186.3 stem kell:
5 Mi!k] Down Hcle Ass':
mrin Bro .Sicot 14. 0' Is- 7r.,

z-14.4 2nd I7r-:.-

-i min
-I

12.2 
Dark

Chert -Brown - Hard -

-~9

min
13.1

1-3 ... Chert - Grey - Hard
Vuggy w/Clay filled Vugs

24
Sain

14.0
14- _ Chert - Grey - Hard IF

(Est of hole) Rd-- Red mod
Clay- Red - Soft (Est4 17 of hole) _[_

H min 14.4
15-2 Chert - Brown - Hardi

- 14.9 row- SI'oothA Dolomite - Light Grey -
26 laod Hrd Frac.
min

-J

16.4
30 Siltstone Pod - Yellow
min Soft Est 1/8 of hole)

in above Dolomite
420,21' 1-- 16.8

Dolorite - ?'aff - 2rey:
Mod Hard, Sliht!y 1:ra2  :

26 with Ie stained v s : ,n-
min Star -:35

117. C 2nd -r/:-

jmin 4te -1 2 dl. r
-4-

1 - 19.3

Dolor-ite - ff - Grey
40 ::oU d - U.arcl - siig'ntV3
m in zrac wi-'e staid frac

417.21 H _ _ _ _ _ __ _

AP , I I



krO et Ne,"  Lcn'ra nc: " i
DRhLING LOG DAC 03-79-C-C055 Hassnin rctft' Co 0 4 -f',

Norfork Lake Bridges "__Elevation of BottoE of :o e

H -p-,,n -. cr .epne L:typeetw 7
C. 4Y0

S , i* OF OIL.tA - 1 A tOTAL .'.Otft COmt SCAS

Il CLEVArIOS of Water
DIRACTION ON 'OLE |1TDATA NA&.I

- ------ I LiAI 1- 1 O.N 'IL
BorinL Hothod: e _ ____Rotary__

*O ASSL~E NOSOS ___ ~ I ,'
5

1G - C-1 SS I
T 

O-~

TO.-A OEP' o -OLE

ET c- l omt - Grey -E ter Water Dri 't
417.21 20 Rate (.'A" C. Clor Actln

-4 20.0 F~T 4th 2-1rm w/H21
Dolomite - Grey - Hard163 ti

37 Silic - Frac w/Fe Stain Milk" kell,/ & DH Ass
Smin Frac. Planes lro d

20.5 2nd lr-
21.2 Ioo 26.9 4th 2rp

- Dolomite - Dark Grey - j I2
Hard - Silic - Slightly Stop 4:19 2S.0

, 52 Frac.

mmi

29 22.1 -

Dolomite - Light Grey
-l hr Hard - Silic - Slightly

l li Frac.

23+
-4

I hr
S2min

{24.4

1 hr Dolomite Grey- mcd H rd
--I Omi., :ard - Slightly Frac.

- Hard Silic

2i___ 24.9
-~ i Dolomite - Grey - Pink

44 Hard - Very Fard -
min Highly Siliceous

Slightly Frac

26 25.4
Chert - Rust Red - Hard~~~25.6I -

1 hr Dolomite - Light Grey
44mi Silic - Hard - Frac

with Fe Stained Frac
- Planes

26.2
46 Dolomite - Light Grey

Hard - Very Hard -

mm Highly Silic Fe Sta4ne-
409.2: 23 /2/c

S/22A,:
Start - :3

41 23.8 I
mi Dolomite - Light s Darlk //,.20 :'.3'

29 Grey - Yard - Very Y.ardl ste - 'el-.
- Highly Silic-Li ht Gre--. -_n 7lc *' --

Fe Stained

407.2 3

ENG FORM 1836 tn . CtO. P SOE!j~~c 
'ISMAp TI



Proj0ect No. orao-
DRILLING LOG i DACW 03-79-C-005', Massman Cc t. r'n r. sc, - O 4 - ,

Norfork Lake Bridges . evaticn o. o~tt ot -

HIOl-P4-;Iest-Socket ,,..;.. . ,s .... "

_ _ _ _ _ , ink Re-ccrd

SfA.ME o " DAJlLEA I. TO? A. -u~tE A BC S ft

S." 0.O cf Water

D'AECT-0n Q- .OLE
IlS DA?'[ fOkF

Borir _M'tcd: Rotary -. ..
DEF'r. ZMIIcED 1 TO FIDCs -

I .. rA... EPT. OF OE.. l . . . .. 
.

CEFTE Dt-i1 CILSIFICAYO. DFMAS,.s 'tr~tr

407.211 30 Rate Los ColorA- ..

Dolomite Light & Dark '-4h 2--,: ,
Grey - Hard - Verjr Hard-Lt.3 2- - -

34 Highlv Siliceous - LightI el. -

Dolomite -ari ':2"

Dolomte - iht - Dark
39 G-,-, -Hirhl'm sliceous r -w :2-- i ,in 3 1.5 J-La'  f"" 2".. . .:2tc _:

Dolomite - ar -:re- ,-
3 4 Hard - Verd grd htly

Siliceous

43

:j 33.4-33.5
35 Chert - Brown & Grey:

-- rain Hard

S34 Dolomite -£f r'

-J Hard -Very H ard - "- z I
S 44 Siliceous - Slightly,

- min, Fractured

35
35.4

31 Dolomite - Buff - Grey
min Mod Hard - Sli-J ht!-v

- Frac. -

36 -- I 6 5-

Dolomite - Cre~y - !od

45 Hard - Hard - Slightl,,/
min Silic2

39 . 1 22Ze "72:

399.1 - Bottom of Rock Socket
rain .. ..

EN FOJ 18 36



DAL'JW LO 1 O- 7 9-C - C a 6-Mr. Cnstructfc'n CO. 0

Norfork La ke B r-'J.:-,s 71 e tC, of o t t m of= -i1 e

- Qi 122.- 10 c.,

Don ,cht_-..an W f ater _ /25 La-:o S-.'r-:.1

- ~ ~ ' T s --- -- , - 2~'-' e v t 3 E ,

___433. 5 7Cc-

Dil . T1 E. EI,S~ tr 'aetD i

461 Ra te ' s olrAtn

__ __________V_ S ta rt 1>44
SANDrpm w:IH2 _ 26.

7s t e-k el.-D-

s -o~ 12:-.36
. 5-.5'we z se.

-- -- -------------------- Sart 1:23 .

2r o. wn --

433.5 ~ 7ai rvraze 'tn OZ ?tt

Dolomijte- - -

3 mod liard

* -~ ni3.8

- Ye ?irc Est of 'ol e'
Silt s :one - 'e

1 1ow S

1 15 _e lc

5- 5.1 - .3-

L
i 5.3

-4

min

Chert Ore: ar

j m t s~~rc-m~ 1363
42r. 10"'r r~-.ard

ENG F'ORI 18 36 O..OL(r -OLE C,



ORILLING LC D.ACW4 03-79-C-0055 Ima -Samn Cc'rj to Co.

Norfork L-ake Bridges 0Eevt ;f oBottx; cf K

.>CAC VRec-:C J

-EAJ OF ORIL LtA

*~~IEVTO ofECI SI O; ______

'c-ir Co- 7.' tn'

426.1 1.~' Cfl A T.. C*~o IITEA at r at r

chert - G-rey - Hard -S 7rzj

Vugcr. with Siltsto:ne ' g
0= filled viags Dow ,' I

mi 10.8 Eell w -2.: Z2 cff
Chert - Grey - ':arc .e 2

,ggy-with siltastone 2 .c
filled v-ugs (est 5cS -~c z 2:E

7 of hole) Vod -- ar : C -

mlin Dolomite - Grey' - %:cd R~z -c e re :

Hard - ~ O 7racur t a r 132

12 50% of hole) 2rn St -*

c-4,0 I' -rozD
36 12.3 in can.

mif hert - Gre% Hard
mn 12.7 -Lhtcry- Mi '

Dolomite - LchtGre

mod Hard - Hard - Slizh-" 1'

silic - Fractared
422.61 Th hr 13.4 8//1

j -17min Siltstore -Pod - YellcT Lake -e%- 5 -1

~~ Dolomite L3f qh Grhoey Yel /26/c81
-Hard -VerY. Hard Start 7:10

32 Highly Silieou I-n 1m

~ ~ ~ ~ l:~: 16.3 ste-.-

145 stowC -:0

pink - --ard - very. Barz e-.ane cnec1

28 wmm hl. clm jl4~Ce, - Start -E:10

2c.ar, c roc

16.2 Start 22:285
Dolomite - Light reStop 12:40 -

33 Hard - Very Hard - Hacz.ne check

min Highly Siliceous - Start 12:248

Fractured-with Fe

St:ined frac nlan::!

34 Dolcmi-,te - G7re'; - Md

-- 18.0

Dolormi4te - rey - Md
13 -Hard - Fractured with
min Fe stained frac 7)laneF

14

Hmmn 137

L416.14 
20-- __

ENC, FORm 18 36 II-os~ L.I*Io~~T ~. C



DRILLIN LO, ct No. -~Contractor:3

DRILIG LG ACW 03-79-C-0055 Hassmnn Conr~ruction Co.
Norfork lake Bridges PK 'E~lvarino Bto o jl

H-101 -P4-East-Socket K C'- 1 011wft otc.,. O -1 ILL~

n ge-c:( I:L:e2 h iType
IL ZLEVAT)OW of_;ater

O_" 01 OLE I DATE ROLE

I TvO OEPTM 01RL cl.IIC70 OF~ .. OTrA5 I s ater W4ater Dril ERK

6.17 20 Rate

stem - keliv
& DH astl

23 -C20.2' 4th

min 27 rm,

23.5 -23.7

24 Chert-Red & Brown-
mi Banded - Hard

23.7
S Dolomite - Buff -Grey

Mod Hard - Hard-
Ihr Slightly; Silic

421.27 /26/61

37 El1ev. 54'6.42
min 25.6Start 7:25

Dolomite - Buff - Crev 3rd 27r~z-m, W/H22-
291 1Md Hard - Hard -Slidg-h 1-y 186.3' ste -

Silic - Slightly Frac. el,

Dolomite -Mod H4ard-3 ac
29 Bf ry-w
min Stained frac planes

min Dolomite - Duff - Pink
Mod Hard - Hard - Slig'- 1,;

Silic - Sliglitly Frac.

42

406.7 3 ~~ 29.5 Dolomrite - !,ict Gr
40617Mod t.ard - H ard - lgt;Sil

EIG FORM. )8 36 f'OJ Dt ?,ONI ARE OS5.OLETZ RJC ROLE -C,
71. T



PrToject No - ...o ..... :."" - ,DRILLING LOC DACW 03-9-C-0055 Masuman Conctruction Co. 4
k oj!CT 'to S1ZE Anl D TY'O OV 0,1

Norfork Lake Bridges V-E101 of 63ott of holeJ LOCAVIOf 1
H101-P4-East-Socket , ANUFACTURER s0",.MAoN OF OQILL

aslog Record De ThType
* OLE .0. 

Tp

I NAE Of CIILLI 70 AL MUSSER CODE BOXES
M. IELYATIOW of-Mater

" Do~mCTrOK Of VOL 0 tSTART E ICA'4PL1T LA
IS DATE A4OL!

17 EL rAIOI TOP Of HOLE,Borir !'_2t.o!: !'otary CO

A OEP OL-EC NTO ROCK j TOTAL 0FCOOUAT B
______ ______________ SIOATlIE 0' -PSWCTOP

9TOTAL DL PTA OF ROLE

L 0 Drill CLItCATIO o, -MA ,Io sA5 ater water Dril, .'.
06.17 Color Acti

Dolomite - Light Grey La8/27/81 Lake
51 Mod Hard - Hard - /7Elev. 546.42

'

min Slightly Silic 3rd 27rpm
30.2 J w/H20 IS6.3'

31 Dolomite - Buff - Pink' stem - Kelly
Mod Hard - Hard - Slight y D Assy-

39 Silic k Stop 2:46 EC"i
-- 39 k'

m in Bro S ot~ 1

32

32.6
39 Dolomite - Grey - Mod
min Hard- Hard - Silic -

Frac with F
E 

Stained
31 frac planes

33.1
50 Dolomite - Buff - :Mod
rin Hard - Hard - Slic~htly

34- Silic34 -

34.2
- 36 Dolomite - Buf - Mod

min Hard

35 35.0
Dolomite - Buff - Iod

29 Hard - Slightly Frac.
min 36.1

Dolomite - Grey - Mod.

3E5 _ Hard = 'Slightly Silic
Frac w/Fe stained frac E ' - -

21 planes
99 6.3 .j Rni--nm nf Rc-- Snok~t-

139

ENG FOR, 8 36 EDr VOus 10,7oN ARE OMSOLETZ -ect jROLE I.
S 7



.: - , 
.. . , l. ,,A . . . l Q2 

- -- 
_ 

-- 
-

" or.:C' L--e 5ri3'es £eat.ot. of BottSrC ch Eoie
_ke ________ 396.0

H!0!-P5-W-qSocket ii

Steven M. 1ain

Robert Schmoker T a in- -
, - ... 'i122.5' TO

,L -
I , of-'ater- 5Z20 - 550.0

Don Uchtnafl ___,____________________

r~C 0"1 OF ,.QLE O.T.-OE .,5Zl5/20/81

~ ~ ~o~ .o~.t 562.35 TOP

S39... ' 435.2 TOR
:,- 41.45 wa ter

437 4 color Az t cn

Rate5/2 0/8 1

5 ClAy- MOD) AND SAND start 9:40

Ist 7rpm w/H205 186.5 Ste kel'

d, "and DH Assy.
-:1H20 E!.550.0

101.5 - 10:27
2nd 17rpm

-153 Stop 12:19

--]min GSlighzl,, Mark YellY

2CEENT GROUT Start 12:24

435.2 Average Top of Rock,17 Dolo01mite - Light Buff

min Hard Silic - Slightly3 Fractured

3.

3.6 Br Wr
11 Dolomite - Buff - Sft

in Mod Hard - FraC w/FE
_- Stains

Rough
--31
m-irin 4.5

_ Dolomite - Buff - xMod

5 mi- l Hard - Frac w/Fe Stain
-

m rin

~6.6
13 Dolomite - Buff - Mod

min Hard - Extremely Frac

w/FE stains

--11

ain

14

min 8,8
Dolomite - Grey - mod

9 Hard slightly Frac
w/FE stains 140

7

L42745 10

. "in "01E; -
OLE .

... .. ...



. _f .. ... . . . . . . .... . .. .

r'. LIWC. LD I DAL--; 03-79-C-0055 I Mass-=Rn Cc s'ructto'. Co, or .

S. -
-  

I si (t t _C1 rl . V, a',

Norfork. Lake Bridges Ioo of Sotta. of hole

1"O!0-.5-W-Soeket [ ACI'Ll S I

_OT A, _ _ _ _ _ _ _ _ _ _ _ _- nE

F IL ZLtVA'nOf of-atert

OCtFtL.CtO Of "OLE DATE OLt

1: cring Metbod, Rotar

L-0 Z tr Color Ation

Dolomite - Grey - Mod 2nd 17rpm w/H20

Hard Slightly Frac 186.5 Stem ke!l-

14 w/FE stains and DF Assy

- .. .. el. 550.0rain ~~~~t p< <_-..: I :' 3. t t 0, Engi -J.

6moot 7rpm w/20"
1 15 Dolomite- Buff - Gre% Stop 4:05 C&2 8. 5

mn Mod Hard -Hard -,
Slightly silic -Frac -'

2 ~~w/FE stains --

13 _y

ro
21 Ro ug

min

.141

1H 26
m- rin 14,8

Dolomite - Liaht Buff

Mod Hard - Frac w/FE

i Stains

25--
rain

16H

i24 -
rain

-, mooth,17 _

25

i 8 5/'8
/
E

418.95 42 1/1

min Dolomite - Light Buff 5/19/91
Mod Hard - Hard - Start 8:01 136.

19 Slightly Silic - Frac Stem kelly A

w/FE Stains 2nd 17rpm w/T20

23 El. 550.03

min Q19.0 4th Z7r --

417.45.._-_ -141
tC -t 1,,., 10 1~O ~~F S fc E /OL t "C,



- i .O DAZ- 0i3- 7S 0'

• I " ..........lf .. C c;r ,'

.Nerfcrk Lake Bridges "vs-' jot o- Bc'ttct of 1ole

HI01-P5-W-Socket I Dt .

Dolomite W 1865'aer

.inr !he Hthod : Rotary

-- TD -O . - _ _ _ _ -- L Z

1417,451 20 ] R-te C........ At icnl

olomite - Light Buff -k ,_~z18.

26 Hard - LHt uf - ight vDH Assy 4th 27r

mi n S ard - Hard - Slight v w/H20 el 550.03

min~~h Si iB 
" "t-

- .20,5-21.9 . 20.5"1st 7rm
21: x Frac-w/FE stains Very Stop 9:23 i21.5

Siltstone Pod - Yellow ough Broke off stem --

Soft (Est. 1/3 of hole) ,ell 57.5 off bottc.
415.95 lhr Balance of hole 5/29/81

36mi olomite - Buff Pink' I 5-/ -7--1,
Hard - Very Hard - Highi r Start 1:24 -2:.

2 Siliceous Pink Gr Ist 7r=n w/- 20
S2 io6 29 re 1B6.5 Stem kell

Dolmit Gough DH Assy el 550. >26 Dolomite - - Grey iik 1  Stop 2:00 gear.

mi Hard - Siliceous - Frac r -- t box out 21.5
41.5W/FE "Stains •obxot 2.

23 22.6 moot' 5/27/21
Dolomite - Buff - Grey Start 11:49 q2!-t
Hard - Siliceous - Sligh ly el 550.3

4 95 39 Frac w/FE stains I Ist 7rpm w/H20
min 23.0-23.2 Stop 1 :00 222.1

24 Chert - Brown - Grey -Ha d ough Air loss on st
23.2 i 5/28/81
Dolomite - Buff - Pink i Start 10:07

38 Hard - Very Hard - Highli • w220 1 st 7rpn.-
71 min Siliceous - Slinhtlv Fr w/H20 186.5 Lt

I " Kelly & DH Ass.,2---ootn Stop 10:29 Air

"1 250Lo ss ZZ2 3. 5 -

Dolomite - Buff - Light os2/

lhr Grey - Mod Hard - Hard Start 12:30
30mir. Slightly Silic - Frac ilky C23.5 lst 7rpm

w/FE stained Frac plane w/H20 166.5
____-i 25.5 ! Stem Kelly

Dolomite - Buff - PinDHAssy el 00
lhr Hard-Very Hard - Highly.. / 24.5 2'd ' r i
15mi Siliceous 1:10 26 0 4th

A56.8-2627rpm Sto - 't-
Q45 Dolomite -Buff - Hard' 27.0

Very Hard - ighly 6/-/1 / v

-'lhr - Siliceous - Slightly Start 7:32 2

26wi. Frac. - C/

28 28286.5 
Ste-m ke!!,-

28 28.2 ., DH Assv e1. 5 550
Dolomite - Buff - Hard -I-28.8 2nd 17rpr7
Very Hard - Highly iilk-2d

34 Siliceous - intensely milk
min frac w/FE stained frac

29: planes

14 I

mmL
_ _ in 142

07.45 30_

F-4C~~~_. OWl 3 F--rfio



;;*i, LX___________

Norf ork Lake Brilges atlom r o

H101-P5-W-Socket

*~ f---- -.-. ,

c-•~ -1 -c . Ro r

407.45 1 30 Rte 1.. . -
Dolomite - Buff - Hard -* 2nd 17r-;m w/.

Very Hard - Highly 186.5 Stem -

28 Siliceous - Intensely Kell,*DH Assy
min Frac W/FE stains on Frac el. 550.0

Planes , 33.8 12 :06
3 28.8 Ist 7rpm

Dolomite - Buff - Hard - Stop 11:15
21 Very Hard - Highly Add 20' joint
min Sicileous - Slightly Start 12:57

Frac C34.0 206.5'
32-moo Stem - Kelly

Bro_- & DH Assy

Ist 7rrrm w/H2(
18 Stop 3:14

min Fuel drill enc
33- Start 3:42

Stop 4:12 Air

22 33.8-35.1 
Leak

min Open Cavity (est.<I/8
of hole) balanee -

34, Dolomite - Buff - Hard
- Very Hard - Sicileous

-hr Very1

--Imin Roughl

35-_
35.0 1

- Cavity siltstone filled
-34 Yellow - Soft

-- i 35.1 oucn-minI
-1 Dolomite - Liaht Buff

36 Buff- Pink - Hard- --
Very Hard - Siliceous

S39 Slightly frac
min 35.7 - 36.8

Siltstone Pod - White 1

37 Soft - (est < 1/8 of hole)
4 36.4
-_ Dolomite - Sandy -

-4hr Siliceous - Hard - Buff Very

7min Grev (sand well rounded I oualh
Siltstone Pod continuesI

399.15 38 r Dolomite- Buff - Brown 6/4/81

Hard 3 Silic Start 4:45 Ist
Hard - Silic 7rom w/4'20
38.2 06.5' Stem -

d 3-nin Dolornite - Brown - .ard Kell

39 Silic ,-ndv Dolc.mite I A

od 
143 Stop 59.

Yellow -- (04 5:05 3

lhr 1/8 of hole) 6/5/81F38.5 Start 7:15 3H.

Dolomite - Buff - Hard ough st -Kr DH A
__2__6 H,_1A397.45 4 l __ rae _5 Sl __ -.___ r, _ .

...... u , , .. ...... ...... . '.."..... j .... , el 
5 4 9

9L MC



-L I S --L-DI,.5
D-. L IN L- 3 : . . .. Jl.:- ..... 0' .. .0. " f5 - -

re eElevation of Bottom of Hole

______Hl01-P5-W- Sockeet- - L____ o-.'. 00II 3=e zn zO n fl_

Ising Record Depth Tye

S14 IOT AL -- Ek CC-E B-E[S
-"Elevation of Water

O o c,-o' o6 .£ -, E .o1 E

___________ S~z __ - --- _7. 00 0

a v 707 
-

L C00 E 
E 

Z £ E 9n£ oCI

T OTAL 0PTM O 0 O C _, _---_

jCT 01 OL
E Io.' ~ D i CL.SSI,071TO OF .. T' - rilat.. o,, H20 Act ion

97.45' 4 IRate Bouor- Dolomite Buff- Hard t r

58 Silic Fractures 206.5' Stem

miKelly 40& -3-
Dolomite - Mod Hard - .oug StoQ 0:30 BOI_

41 Tan & Hard Brown - Silic Brown

27 Fractures
-m 39.9 Dolomite - Sandy -

396.0 n Bottom of Rock Socket

(well rounded) Mod Hard

Hard - Tan - Pink

14

-. I - .--



0RILINC LC DACW 03-79-C05 M aseman Constructicn-Co 5

Do0 IT g Vjl of~Wr 44985 6/8/81 Ro -%

Reerse Rcuotart Tp
e.1 NO OEPCVR o. - 1 122 5 439. 0CG

oE4,, TOAL N~qf 43.71 Ibx
. fTo r 0(. f I&11 ELIEVA"O"I~ orO~f~ -3 a er ter D r 9 .85 6/ / 8

43951.- !____- R vre Roar 439.__51___0G

SAN 7rpm w/H20 186 5
-42 I - Stem - Kelly -
-min CEMENT GROUT DH Ass'! 2nd

MuddRug 17rz-m -1:07
1VERBURDa5 I-Stop 1:46

Q2.5 Weld lugs:

6 on stemn
min start 2:38

437.7' Average Top of Rock OF 1st 7rpDm
2[ 93.2 3 :30 2nd

2Dolomite - Light Grey Mod 17rpm 7F4.0'
1 r Siliceous w/Pods ofhr very Hard - Highly IkR Ii st 7rpm3min WieQuartzite 2nd 17rpm w/H2

2.5 BonVr tu 50
3Dolomite - Buff - Mod ro ugn Vey &to.5:0

Hard - Hard - Silic-Rug 5.

25 Slightly Frac.
min 3.3 Mod

Dolomite -Buff -VerY Roug'f
Hard - intensely Frac
w/Fe stained frac plan s

56 Highly siliceous. Roug!
mn 4.0

siltstone Pod - Yellow
Soft (41/8 of hole est

5 Balance above Dolomite

4.5

434.01 46 Dolomite - Grey - Hard Soo Oo 6/8/81
m Ln Silic - Massive 696

5.9-6.0 Sat .21It
6 Chert Seam - Brow. - Strt 7:H24

Hard 165Se
47 6.0 Kelly &DH A sF-
min Dolomite - Buff -Grey 'n64 8:04 2nd

Mod Hard - Hard -Grey 7p -.

silic e st7p
6.4- ouh 7.0 2.nd
Dolomite --Grey---iid 17rpm Lake

~ ~T 56 Eiiclev. 6/9/81
min 6.7-7.0 497

slltstone pod - Yellou
8- soft (est e-118 of holc)

in above dolomite -o
19 7.0 -T otI
min Dolomite - Grey - liar

Silic - slightly Frac
9 ~ 7.9 -8.1

Chert seam(41/3 of hone)

23 Brown Hard14

mm 8.1 Dolomite - Buff- 4
429.51 10 ___ e-wtis--~c J~~TJ IN

ENC FORM 18 36 NEV-so,Tjom6SAR9 0*5*L1'rZ
JWAA 71



LO-roje No. Contractor: '-

DRILLING LO ACW 03-79-C-0055 Massman Coastructin Co 0, 5

Norfork Lake Bridges Elet2o of Bottom of liole

HI 01-P5-East-Socket . es. . ....

lO Casing Record eprh TYPe

14 TOTAL NUbd§ER COAE SOrES

I ELE TIO of .ater
RECTO. 01 "OLE DATE WOLE

.__r_-_!_ __ _ __:___ R 'LIAVAIO TOP 0a %A

TOTAL DEPT. -1 Lf

CEPc ,c*,- C o, 01 +,, L Water Water Drill: FIF.A.

429.51 10 Rate Use Color Action

12 12.d17~m- /

t Dolomite - Buff - Silic Mi k ,%od -

I hr Mod Hard - Hard -Frac rawn Smoot I H20 2E6.5 Ste:

4min w/FE StainsSlhtlys 
-

- 10.4 4 lk- LA1- EL 4-49.7

Dolomite - Light Buff Wit .o0ooh 12.9_- 1:36

B - Hard - Very Hard 1th --
-59 Frac w/FE stains - Iiighl Sto) 505 -16_-

min Siliceous -F--

12
_ Dolomite -Light Buff-

I hr Very Hard Hiqhyv
33miaSliceous -Slightly Fi .

13h

13 13.2 " p-

Dolomite - Light Buff
4 5 :Hard - Vetrv Hard

in Siliceous - Frac WFE
Stains ,H-

Ihr'i-

1 hr l o --
E2iin 15.9-

16 Dolomite Grey -Hard_
16 Silic - Slightly Frac ! i--

1423.111 r i 6/9/81

1E.9 Start -:51 7!6
Dolomite - Light Buff I

I -- - - F E S t a i n e d H a r d [ 4 t ~h 2 -7 r p r w / . 2 1

1 hr Ver 
6.5 s, :

36j -e Hard -ighly Mil' Mod ely-: & 55
Imin Siliceous -Slightly Frrc -cro. p.cu- stoz:; _

Engine Clieck -
-- Start 8:_r

18 -- 18.0 6. 2n r:" -

Dolomite , - Buff - Mod EL. 619151 Lak,1_
-36 Hard & Light Buff - 44'.9. 55'
min Hard -Silic Frac. -

19 -- Roug)

53 mod' dA:

. rin 19.8 u
419.5j 20 : r - 'a.d.,

ENG FOR " 1936 T, c7 j-De! -o
MC71 EWOOE Ol OO ~ P~~O3$ E3TOOIACEOSSLET



Project No. Fantractor: ' 3

D~iLIC ~t DAC-4 03-79-C-O ~ Masffman CcastrjctI(on co 0

No rfork Lake Bridges ,Eeaino otmo il

1O1-P5-Sast-Sccket ~ ~ Zrr

:2 C~rr'r,~rasing Rcor_ _______y~

SD-E Ryr Zr..E rZROK_ -OLE--

DrLF' C2LR-C~O 0' -'v Later W~ater .-

119..5'!20 as Color Act-

1Dolomite - Buff -Modri /i

~50 Hard - Massive II2nd Irzcm -w /H2-

minMilk- 'o!36.,5 Stem -
Browod K e 11'. A1 s S

21 1 12 :10 -201.L

-21.1 '4th 2Tr=n
-, Dolomite - Buff - Md 2 5. 2 2nd: 27-=

1 hr Hard - Slight!%, Siic S oz: -
Sin Slj-intlv ;Brac wsL Lake Elev:.

22 Stains on Frac planes 4-

hr
2mi-

22.9

231 Dolomite - Grey Mod
Hard -Massive

S44

Jmin
24

45
min~

25.2
IDolomite -Brown-

49 Mod Hard - Massiv,;e -,40u ah
min

4 13.51 26" 6/1/9

I hr 26.6 ' oo EL 449.55

l6mi Dolomite - Buff Gre, Start 7:2S
2nd 17rm

27] Mod Hard - Slightly ',,/.t20 266.5
Frac w/FE Stained Fra - Ste --el%

H58 & :H Aszv
min Lake Z-iOV.

44Q55

2

min Dolomite B. uff Mod

29 Hard - Massive

41Dolom-ite - Crev - M!L
Hard - Slight!,, Bral'

w/EStained Fisa :CS ,'l



oJIe No !conractor:
DACW 03-79-C-00S55 i aea Ccntr,-c!~~C

Nor-ork Lake Bridges E-evation o- Bott O icle

Hill-P5-Fasz-Sockeu

I -0 ep1C 7O*UNNSR OE OA

S ~ ~ ~ ~ 0. M&VE coi C.Es__________

LfHLO f -Water

ru*O "_CV~ 01 0tEl

INT tATEHCt

DrillI CL AIS5,ICACAO Or atrWtr '5

409 3 3 0 IRate as___________ Colr Atio

-Dolomite -Gre'; Mod
po 

Ye 11( L ake
Hard - Slightly Frac e 4"

29 w/FE stain~ed Erac )lan s Mod 2:d I~tr= w,':20
mi 30.1-30.4 j~Sm.ot±1: 6 S :5

Siltstone Pod -Yellow Milk' H2.
-~ Soft (est 1/S of hole) ".>htE 1:34 -z,. 27rt:.

30.4 --L- o0- 2:C,=.0
36 Sandy Dolomite -; Wi te 20' poce 0: s-!
mi '.'zHd Hard RghStart 3:31

32olomite - -u~ moa- - 206d5 Srte w/- 0

Hard Fe Stained Milk- Kell';& :: Ass%,
43 31.0 Yell w Stt35 03.
min Sandstone - '-oft m Soo .ir Leak

33] Friable -Hard - yass_ ve

32.5
Dolomite -Buff -Yel-low

m od Hard S1- SlIa'.U Yell w

-36 Frac.

340 Dolomite - Buff - *:el ow

Mod Hard -Frac.

~31
t
m
-n

354

'404 01 - Siltv Dolomite - Sof-t---

38i Bufcd Hard-3 Yellowv '-

35 w/:!20 206.5

~min) Stem '\el' *'.

DH Assv 0-3E.01

7 ast 7rrmc'H20
- S39.S 2nd I-ru-

211w:2

37.9
38- -- Siltstone Pod - soft

Yellow (est< 1/3 ofL
15 hole) Csoothito Cluote Qran
mi B3alance 2,uff- ".od 1;erv!

- - Hard Dlmt

~20

APG FOR 18 36 .cvCSED TOkl ARE 00'.02!AE



I~Oject o ntractor:
DRILLING LOC nACd4 03-79-C-0055 Fas-tnan cntructivn Co. ~~'
Norfork Lake Bridges ___ __ evation o ot fBl

S. (cVATIO' CL Water

OF7.0 nol E vT .,OCE

rtbod: Rota-v

S~l CL'.LECAC D

399.511 40 Rpt. IS IColorr!,'t, Actio

. Dolomite - X,,od Hard -F~

10 Buff & Siltstone Pod -r~ Ro1 20.5 Ste

mnweathered Goer hite - Sof, LW/H021tT
(est Siltstone Pod 1/3w/2

0 hole) '1s'o r-
4 -40.2 ./2

20Silty Dolomi4te - 5C %'
mnWeathered -- Soft & Silt

42stone 45% Soft & ;;eather -
Goethite 5% est,
41.5 Buff S-,oo

in Dolomite -Buff -Mod

Hard

4 31 -

15

3 9S.9 __ Bottom of Rock. Socket r-

ENG FORM ZI8Q 3 ~ 6,fIAEOS0~N--
.All 11



AD-A130 553 NORFOLK LAKE HIGHWAY BRIDGES BAXTER COUNTY ARKANSAS 3/5
WHITE RIVER AND TRrBU..(U) ARMY ENGINEER DISTRICT
LITTLE ROCK ARK R L CRUTCHFIELD JUN 83

UNCLASSIFIED F/G 13/13 NL
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I- _

11112 1111L12-2i~

1111 .2 1.4 111112-0

11111L2 Jjj~ ~J.6

MICROCOPY RESOLUTION TEST CHAR'



SANDor Lake Bridge at fBtoHfHl

St ey M. oo Hi str-ke y

* -IL.0 eP 3.5- 14h 1)

443. Average Top of VAIO Rocke 1//8 42
* DIolomite OF Buff ! Mod

mm Dolmit HOL t1ghtGre

Bor ng Met od eve sMo ard Milk1 OYA OERCOE YFRso- 4 .5 O

26 Doomt -TufGe

Dolomitear 2:uf32Md r

mre Slightl Fracturedly

min r @30 Brw4Hrd1/68
Strto :1

3- Dolomite -Buff - Mod Lk lv
- Hard - FeSlgtly ra.n4ed

-m Che9 -3r.1-wH0 5.

mnDolomite Lih BrwG-r
mod Hard ilk,

Sii 4. ra2wthF

StaindFacPae

28. Dolomite BuGre - moHa

4365 1 __ Smin Slightly Frac.________

6.7~ - .



DRLIG O roject Ne.---C[ojt ractor : ". 2

DRILLING LOG DA'W03-79-C-0055 Macasm n .Contruct1on Co. , '. ,
.eoECt '0 iit o tv,-t O- 0

Norfork Lake Bridge* _ "Eevltion of Bott m of Hole
O T A , o0 H I O I - P 6 - W e s t - S o c k e t , 1 A F. C U R E R S ,E4r ,O"T O F 0 . 1 L

• .eoteCr~nCJan

,x Casing Record Depth Type

I AOt OF OR-t4.E I TOTAL OFOtft C05 SORES

.RL OW of Water
, IO C R 01 .OLoE 16 DAoT Oot

CDa"A ).CD__%go _______ '. ovam OT S MO

Eorin ~ ~ ~ 1 Meho otryI EVATIOR TOP OF IOSLf
"B oring-Method . Rotary .a TOTAL CORE RECOVERY FOR *ORA.

* ZY D(1 RILLEO NTO ROCK I 5IG-UE 0' WspeFCYOR

TOTAL05 OtEPI OF .. OSL

DTur CLAS,CAISOk of .tRIALI ater Water Drill R...1

436. 5.: 0 t.a I oss . Color Action

Dolomite - Grey - Hard - 4th 27rpm
27 Silic - Slightly Frac w/H20 156.3'

min 10.5 I stem - kelly

Dolomite - Buff - Grey DH Assembly

1 Mod Hard - Hard - Grey Milk Stop 9:02

Silic Smooh Grease Swive.
29 10.9 Start 9:24
m in Dolomite - Grey - Mod

Hard I

26
min

13.1
35 Sandy Dolomite - Milky

I White - Light Grey
m Mod Hard - Hard

14 13.5
Dolomite - Grey - Mod ard

26 14.6
_min Dolomite - Grey - Mod
- Hard - Slightly Frac.

i -

16.4
16 Dolomite - Grey - Mod
ri Hard - Frac with Fe

* Stained Frac Planes

17I

18.0 I

Dolomite - Buff - Mod
- 19 Hard - Slightly Frac.
- min

_ Dolomite - Light Grey Z.-

Mod Hard

- rin

426.53 20-4m J -
ING FORm 183 6 .. oVo, o.M. oo , AR OSO.L. ,TI PRoiccV ROLE o

'A.



DRLIGLG ProZec 0'3 ~ fn ct r: .rCo 3
DRILIG LC ACH0"79-C-0055 asanComstrmctionC. 3 scv

.- 0,CCT 0 WEX AR C v . Ce *1

Norfork Lake Bridges Elevation of Bottom of Hole

H1Ol-P6-West-Socket 12 MANUF*CTIURCR'S 0W6.0NTOf DRIL
G Ieorecfln1cuffen

*I Co- e asing Record jDepth !Type

I NAME Of DRILLER I. OAHURSE. CORE 0ON15

21.6, Soft AIO o mo Stoa442er
2 olomite. 0- Orey I Mod..g

mm ~ ~ 1 DolmTt OLreE-Mo

419.2s Meth B otom of7II OLCM RockE. So0ke 7 ________

5M DPTHM DRI36E INT~OU M 1OCK A ~(tPRXC O



NorokLak Brdge Elvaton f oot o af Ho le vai

H101P6-as541. 2nd-Scet GroutTO OFrp DRILL
443.80 lcrff M. AvrgeTpofRckHs f t

Doonit -cta Vu S - &-8 Cr Dpi, 2pm y5.4
Wetee OLI Sof Stem.Sto

Dolmit -LIVTO off Wae r34.od

6 ~ ~ ~ D lmt DIETO BroF -o~ 1.--o.dLCI
Har 

DAT Hard - Sli htl

Dolmit ELVTO Ligh GreyLE 5 1. 3

INC TOTA 1836 RE~vR FO 0SRINGO(C



-7,Jeto outractor: st

DRLIN O DACW 03-79-C.0055 asgufan Construction Co. 1013 "'Itys,

Morfork Lake Bridoes Eevation of Bottom of Hole

H10l-P6-East-Socket 1 -A"IFCrURIER' OWG4"ATIO Of ORLL

__________________Is Casing Rcord Depth Type

14 YOV&I. NUMBER CORE *0SES

IIL .tK*T.O of Water

O* .D IRtO" OF MOLE V EOcou,£

CD ''~ .. ,....c IR ... y . OR_____________________

11 ELEV tOR TOPOF 1OLC
Borng Method Rotary a, ,*W CR RCVR FRRRS

OK&~T, ORMEO INTO ROCK Ib S.SRSAU COE *.ECTR OR IN

I TOTAL OEPVS or .. OLI __________IN___

~ o.,. jDT111j CL.I1.CAT'O 01 Waster Water roril RRAM

435.81 10 Rat I los"~ s Color Action

- ~ Dolomite - Grey -Mod II II 4th 27rpm

33 Hard - Slightly Frac w/H20 156.3'
~min stem - kelly

min DH Assembly
11H20 Level Z

11.4 541.83' can z
13 Dolomite - Grey - Pink I Drop 751

min Mod Hard - Hard - Slig tly Adj 11 & 12'
Silic

112.2

25 Dolomite - Grey - Hard

min Silic Z

13.0 z
1Chert - Grey - Hard Milk Smooth

Z13 13.3 Yell w

min Dolomite - Buff -Hard Z
Silic - Slightly Frac

14

14.4

12 Dolomite - Buff -Grey

min Mod Hard - Slightly Frac

15:

18
min 15.5z

Dolomite -Buff -Mod

Hard
16

11

15
min

14
min

19.4 z
19 Dolomite -Buff -Grey

m mod Hard15

ENG FORm193 EDITIONS ARC 0256TE FROJECT ROLE I0



fon, ractor: C. tIDRILLING LOG DACW 03-79-C-0055 Haga ontuto Co. T053 SNIEV'

.. stcc -ao , l OF 817

?orfork Lake Bridges Elevation of Bottom of Hole

uoeI&P01-Ea-st-Socket ,, w..FCoUNERS DE5O.TI.O Or O..LL

A "OLE NOg. 0 'RL

S OAEV O RILE 4R OC 14 TO& R"UN C O AI S XE

& DITION E OF K OLE ____DATE____OLE_

16in Meho otard TOTA LevelOVRFR o..

2 1 2 1 1 1 , ^ 
S t o 1 2 : 1 0 a . A K

Dolomite - Buff - Grey thAd 20rp kelly

171 Mod Hard H2 SlghlevelIStr 10
min 20. 51.83' stem

Dolmit - re -Milkar kelly - DH As

21 Yell1 Stop 12:481O-

Dolomite - Buff - Mody ..ardiAd21 el:

z18 o Hard - Slightly Frc Stot1:5g

115
IN.F~l 53 RAOK ~ OR RmOinEECOJC



DRILLING LOG Prjc N o. fontractor:DACW-03-79-C-0055 I Haman Construct on Co,. 01 ' l

Norfork lake Bridges "ElevAtioD Of Bottom of Hole
2 LOCI.Q.429. 9

1 O-P7-East-Socket *~B A?,~* f1GT0-L,

Robert SchinokerSteven M. Hains *.~

Robet Scmoke 03 Casing Record Deth :

I -AE OF 0-11LE. _4 TOTAL KUUBEft Cai OE

Do UhtanI& CLE-T'1OA of Water 6-'35
6VU DIEC-0 OF OCL-EC

tV ELEVATIO, 700 01 AOLr 555. 23 ' T. 0. Platform
BorngMetodReers~oary , .TOT AL CONE RECOVER F.. BO.-N457. 73 T.0. Grout

* TOTAL OP7 OF AOL 27,83v 0 AumO-s ~"S 454.8' T.0. Rock

6 r *re- D.jfl CLASGT-CAYTO. Of MATEXALS Water Water DrillBBAE
457.7 I Rat Co lor Act ion

Lr Lt Start 2:32
I s t- 7RPNM-w/H 2 0

Sand146.9' Stem-
Min. Kelly+D.H.Ass!L.

3 I @3.5' 2nd-17h A
Lake El. 542.SE'

MiBrowi'

2

454.813 Ave Top of RockI
Dolomite-Light Grey-Mod
Hard-Buff-Slightly Fra,

453.73 4 _______

11/12/81

1 rAilky Start

15 Ca4. 6 '-Dolomite-Light Gr y- trcw 2n-1RM-/
Min. Mod. Hard-Slightly E'raz.169 tm

Kelly.D.H.As
Lake El.
4th-27RPM
@I7:27

Lake E1.542.9

6

IGrey-Mod. Hard-Frac w/

:7 Stained Frac. Planes
017.1'-Dolomite-Grey-

43 Mod. Hard-Hard-Slightll
Min. Silic-Slightly Frac.

milky
3rey z

:Min. 48.8'-Dolomite-Grey-f9 Mod.Hard-Slightly Frac

156
ENG FORM 18 36 PEIS(tiTO.1 AR, 0634LETZ ROLE fNO



DRILLING LOG kC 03r9_c fact Vo. 3otatr *'" c sDrAC 1' "o7-C05 Hassma 1: C ons1C tructiona Co, ' K(
'7 -. 0'ec, wSat A- -%~ c- 0- 1O2"Sith-RZock

7 COCH.rO. 4o '"t55 3.0. Pltfr
Boring ~ ~ ~ ~ ~~~tee MehdeeSoay ~ ~ 'v.cR ror. Hais ~477'Oru

, o~ E'e OLE 27.63'01.D

*.fHrtO 0EV,. on Uct.n,,,.O IS, ELZER.O of ae Water Di. E.a470.731 G O0 KOL E ) nt If__DATE__OL_
A. Color A1t11/nt 1//284 DoloiteGreyMod TOard- -t5. t237.R.Platform

Mor Ke..ly+. Los ClorAcio

12 Hard-ic d.Hr It-7Pw/

@10.9'-Dll.6'-Ce-Bron~- ik

12 Hard-Silic-Sihl rC

50@11.5' l6-Chert-BrowGrey

Hard-Hgl iieu

52@1.5'-Dolomite-Lghty

M3 Brow'-Modh r-r-a /4t-7PMw

Min @14.0'-Dolomite-ghtmotKlly-HAs
GrHard-hySiliceou.s

M2 @24.4 -Dolomite-LiHuffat-:1
Si.Bot-Mod. Hard-Frac w/-~-7RMwH
silWeatHe ed rc.169 Stm -

Min._2.'-Dolomite-Buff-r

21 Mod. Hard ik

Min rown

16

21

Mi. 16. 9'-Dolomite-Grey-
.1,7 Mod.Hard-massive Z

43
ZMin.

lilky
18 Grey

32 L

Min.

19

3571
13.320 1m 1157I r

ENG FORM 18 36 p~ IV Eb1?,O.S A.E 90t OE"



0 --oect No. -- fontractor: _71' 3DRILLING LOG DACW 03-79-C-0055 . Masrhoa Construction Co. 0,r3 *.etvs

.. 019C, 1 *~zt OTc va IT 102 Smith-Rock
Norfork Lake Bridges 'Elevation of Bottom of Hole

{1 01-P7-East-Socket I I MANRIIRUAC IIE OCSIGNRTIOAt OFDRL

i~etec~n~~anteven M1 Pains
.~ Robert Schmoker ,~a g cr Ve Ty'

14 TOTAL MRDSER COME SOREs
S RAW% Of DRILLER

Don UchtmanILZEAI oWae

6 OIRECT4Ok Of ROLE~~JRSRIERL ~ ~ ~ ~ 1 PJ~L~R _____ R~O~R ATE ROLE !11/11/81 =11/13/81

11 tLEATIOR' O R0LE555.23'T.O. Platform

-Boring MetlodReversdztary xp _ b~ TOTAL CORE RECOVERY FOR SoRIO4 5'7 73' T.0-Qout
6 DEPT.. DRILLED INTO ROcA 24. 7' IS It .~ 0. Iks-xcTO- 454. 8' -. 0. Rock

TOTAL. DEPT" Of ROLE 27.63'___

CLEI.OI OVT. Dr ill[ CLAflIPCAYI0, Of .. :TERIALS Water Water Drill E.Aft.

37.73120 Re. Con t. tO.,..-I c ClrAton 't. 11/13/81 -

Dolomite-Grey-Mod.Hard- L 4 th-27RPMw/H2
Massive 169 tm

21 @20.3'-Dolomite-Dark Gr yv- Kelly+D.H.Assya_
Min Mod. Hard-Massive So 23

-Z31 Kelly+D. H.Ass%

7-Min aeEl529
- Stop 3:11 B.O.F;

22

22

23 -ilky
(rey

28
Min.

24-:
moot

25~n

25

Min.

26

38
Min.

430.61 27 -
-21 PlanB.0. H.

Min.

429.91 Bottom of Rock Socket

EN Ok 836 RRERIO-aS EO.TIONS AMC Oa3LCTEL R-0arC7 O 9

INC~ni it~h 18IROE-



7Tolet No. Footractor:
DAW03-79-C-0055 1 asgman Construction Co. OF 3 Ste's

DRI-aN LOG,zt Av -g' w e- 102" Smith-Rock
Norfork Lake Bridges Elevation of Bottom of Role-I LOCTION430. Z

1 01-P7-West-Socket 12 ... -C.EF' Of OF.

Robert Schmoker Steven M. Hains
___________________________ Cansing Xcord Lept !Type

1 1OC~O 97.5' 10'0.D

I A.E OF DRILLER - 4 TOTAL MUbl CORE SOlES

Don Uchtman 19. ELEVATION~ of Water -5- tI . 7A2

_______ 11//8 DAT1/1 '0/8 1
Boring ~ ~ ~ ~ ~ ~ , MehdRvrftr KC1 EEAI~ON TO' O' .. OLE 553. 03 'T.0. Platfor.:

III TOTAL CORE RECOVERY, FOR BORING 455. 53 IT. 0. rout
_________________________24_,P S SIG..'U'. 01 INSPECTO 454.8 T.0. Roc.

KLVTI~ OfT DJ CL.SCATo-o .r,, s11AS Wter Water Drill
455.31 U- Los Co1lor Action

___IS - Start-11:35

10 Cement Grout I Ist-7RPM-W/H2 0

A~ .I own 146.9'Stem-
454.8' Ave. Top of Rockr elD.As%

Silstone-YelJlow-Soft KelL..sI ILake El.542.72'al.3' Doit-Buff- ela 12.02- n-17RI

47 Grey-mod Hard-Slightly @l2:23-1.8'4th-
Frac.2 7RPM

2

32 M lky

@2.8' Dolomite-Buff rw
3 Mod Hard

3ootI

Min. @2.9' Dolomite-Buff-Grey-

Mod Hard-Slightly FracZ

w/pe stained frac plares.

1 Min. 91.6'Dolomite-Grey-Mod
Hard-Hard-Slightly Silic.

29 -5.4' Dolomite-Grey-
Min. Mod Hard.

6

27 Hard-Slightly Frac w/Fi
-in. Stained frac planes.

.7

48.03' 30 @7.4' Dolomite-Buff- 168
Min Grey-mod Hard- 1/9/-81

Slightly Frac. 1/9/-7:61 .

8 h2 7 RPM-w/H 2 0
146.9' Stem-

29 ~Kelly+D.H.Assy.

9- -9. 1'Dolomite-Brownt-
Mod Hard-Slightly Frac

45. 53 '110 r__ __ ___________

ENC FORm 1836 P O'O A SJC OLE NO



ORILING Proect o. Cotractor:DRLIGLG DAC.W 03-79-C-0055 masemaln Constrvction C0, ~ 3 !~
-. 0'e,, s*z -0 T- 0,7 102' £7'jth-Rock

kNorfork Lake Dridges Elevation of Bottom of Hole
10-110.430.1'

I 01-P7-West-Socket z D.e- ,, o
RobertXcta Sc krSeven M. Hains

Roer Shokr oCasItng Record 1 Depth 1D'Oe
O.E .0O.. MuE 97.5 10o0. D

S HNME Or DRILLER

Don Uchtnan M~ CLE-A11O of Water
I OIIIIJC1IOM 01 MOLE Is DATE Hole i 11/6,'8 1 71 7

I I ELEMAV'O'. TOP 01 "OL!553. 03'T.O0. Platform
Boring Method ZeverseRotary. =C 11. TOTAL CC-[ MZCOt -o~ 0- --.. 455. 53 'T.O. 31out

*DEPTH DRILLED INTO MOCK 24 .7' to IG00Itt or "srrrv 454.8' T.O.Rock

TOTAL DEPT' Of 'OLE 25 .43' ______

KlrT ON1 EPTH Dlrili CLI13PC 110. O. -ER.$ siter W'ater Dril. *r..
445.53 10 Rate i (Cn' .. ,,. 1as Color Acti.ni Con'77.1~3 2 Doloxnite-Brow4n-mod. lirV~ 4th-2'RP4 'wl'H2 1

2n Z10.4'-Chert-Brown- Kly~..sL . K 10.6 1-Dolomnite- Brown- i'11k-, 542. 64'
Grey-Mod. Hard-Sliohti rw
'Frac.

32 41. _11 69Sher-:a

11.65-Dolomite-Lght-I ot :
Gre-M. Hard

@U2.5'-Dolomite-Buff &
DaGrey-Mod. Hard-

14 Buff-Fe Stained
S14.0'-Dolomite-Dark Gr y- .ik

21 Mod. Hard Grey
Mi_1f 4.5'-15.0'-Shaley Dolcmite-

Black-Dark Grey-Soft-
151 Mod. Hard

@15.0'-Dolomite-Grey-
32 Mod. Hard
Min

37
Min.

17

34

32
Min.

19 I19. 2' -Dolomite-Dark
- Grey-Mod. Hard

28
Min. 160o Z

ENG FORM 1 8 3 6 DITIO N& me',O oft ssoIL 1-rT imoLE N



ProF-ject No. Contractor:
DRILLING LOC DACW 03-79-C-0055 Masswan Coastru tion Co. -7-13 6'1t T

I~~ ~ ~~ U2 55 ptl 0" Sm'.tr'-?cc'K
Norfork La.ke Bridas ii Elevationtof Bottom of Hole

1 01-P7-West-Socket 1S0~C 12 -SCGlIER 01 D430.

Robert Schmoke Steven M. Fains
RoetShoe sCasing Record jDe~t 'ry?&0

il ~q5 0.~l 0.SI C0.lSO)L

Don tjcht-rnan I& EE.LIT.O. of Water
6 DIRECTION Of -OLE.... * I ,I0 '~ S

~SI ~. ...1 ....___ 10 DAT '500 il' 1/6/81 11/1 0/81

*BorinS MethodReverse ,otary )et 1=L-II.1-0 L63 3I.0.Pafr7
I. 10r-L COIL PECOVCRY tl &--.455. 53 -T. 0. G out

DETHDRLLEDIO .sr OC's 24. 7' - f2 S.I'escE 0- I-I'CTOR 454.8' T.0.Rock
* TOTAL. DEPT,~ 09oLE 25.43' Rock_______

5050. DEP-~ Drill' CL3IICTo 0SttL Water Water Dril2

435 .5 '20 Rate
1  Cof't. U as Color Action CnIt

lornite-Dark Grey-Mod. 4th-27RPM W/H2
30 Hard 146.9' Stem-

30n 20.2'-Dolonite-.Grev- Kelly+D.H.Ass-

M!od. Hard StoD-2:38E' 22. 0

M=. 
Add 20.2'Joint

30

Mi, ilk
rey

433.5 2 -1/9/81
- 22. 2' -Dolomite-Grey- 1/10/81

29 Dark Grey-Mod. Hard Imooth tart 7:20

Min. Ith-27 RP4 W/H2
167.1' Stem

23 Kelly+D. H.Assy-

27
Min

24

S24 @ 24.4'-Dolomite-Buff-
Min Dark Grey- mod, Hard-

30. 6'Slightly F'rac.

25 ;Ik- lan 3.7.H.

430.2' ::1- in!Jottom of R~ock Socket B.3.6

1161 Z

ENG FORM 1836 *(0OSt o'soaf 0ARE (IL~ o -oO



Project No. cratr
DRILLING LMOC DACdA 03-;9-C-0055 Masg=%nConst r~t~o~Cnc, .3

N___orfork Lake Bridges 4343i"f~tcx f i~

e .1~!USteven ,! ?iai4n5 __

obert Schmoker 'I casing Recod Deta '
4 -OLE0 100, 10 C D

Dpon Lchtman 'Cf Water 102/!S2 -
-[,.C'hO. .1 OL.E.6DT Ol~' ~~ 10/23 /E2 1 _/2; 1

___..461.037.C.Gr

22Is *$, l.3 -tl 4~' 456 .5 T. 0. Rc
5101 ., ZE f . '..t 2

*..r .'.o.: or.,. Drll: .ALI iter Water Dri4
as Color Action461.031 IRate I 0 23 623Start-! 2 :12

3 lst-7rnM. W/-i2.:
-,MI n Sand La ke - -5 2 . 3

156.3' Ste7-

Min Ston-1:13-

B r'o swivel C-heck

'-Start-2.32

-j34 Stop-S :15

~Min. -- __ l.

3 - Cement
Grout

28

456.51 Ave Top of Rock .ougch
- hert- n-.Iar~

Dolomite-Li'nt Grey-
Mod Harcq-

23 Hard-Sligntly S.Ilic

Tli.Chert-Liu 't C-rev-'iard

Dolomite-Light Buff-
57 Mod H~ard- Milky S,7.otF~min. Hard-Slightly Silic Brow

-~ ~ .g, "a
Sandy Dolomite-Light Btff

7 ' P7. 0'Mod Harc

Mod Hard-I
Mi ard-Slightly silic

- Dolomite-Light Buff-I
Hard-Silic-Sliahtly

34 Frac.

&8. 7
9 Dolomite-Buff Grey-

2 Mod Hard-
-4Slightly Frac.12

451. 03 10 ____________ r____

E1NC FC~m 18 36 ao $T0Sf 0O.fCP.O,fCl -1-



..oojc 557, 93'ntracPtoror:
-RLLN LD DANa 037-C05 HasEr *Costruct0 *oAn 46o. 03 T.0 ot

'5 SORE5 ~ 102C5 4565' T.0.

L 5 Min. Brow.stSoke 4t34.0'-w/

R1-- ortite-Lcht-ar 1r - D.th. s
-Ood HadHrd0r jr Lan ng-ecrd00,.3O

I3 -Ei0ic-Slight--y--rac.
Don uchlS'a I&EIAI.o ae

Dolomite-Gry-Mod Hard
12 slihtl 'OEra/381 102.6

Boigmehavrs ~t_, p 1 l-.O . 1 Or5363 T0Plto:

or .D.LE o-c 2 .5It OA OE EoMm. o-c46 .0 T.0 ru

Mm.olomite-rey-God Hardr Sat74
S ghtlySigtl w Fr . Ml,. 900

7Min. Bo, 1 4t m-/

M Kh. a1. I
Doloite-rey-dard r- DH s

18Had Slig-htly Da SiliLkec-54.3
34 ScSlightly Frac.

28n Sained Fra Pl7e

Dolomiteih GreI I.163
_______________ ModrHar

121~ ~ Slghl Frac____

EN OR 83 . ~os ~ .~ ~sc~ 36C ~5



To tisO 10238 c 10/26/81
DRILLING LOG DAN 03-;9-C-0055 Masw________ 557.93 TO.3 Platfo

* ~ ~ ~ ~ ~ ~ ~ 1 OLP1n OR-0t INORC 2 , 11-10 MCO 456 5 T. 0. oc

441.0 r 20lae Cri n'ts Elevatio ootAtoo Hon

Georec'mtcl156.3 SttemM-Hin
Rober Shale-B ___ Cai Rcrown-SoftTyel

Dolomihte-GeyMo H-0ard Wae

22 55.9' .OPlt'x

Borng 33ho Meeso ard-ral
01 1.0-LEO.Mom 0. 22. '45 . ' T .F c

Dolomite-Darkt Grey- 10/4/y

29 ~4th-27rpm w/H2-

Stop-8:1-0.0.4

2__1._0164

£NCFOM 1 3 *No22, (D'?0olmt-ryNo HardO.(LCTNL



Project Cno. tonractor:
DRILLING LOGI DACH 03-79-C-0055 I Masmaen Construction Co, o,3 t-ros

.-.Qc¢, "© ,,,t- -.- t c aIT 102 "S ith-Rcck
Norfork Lake Bridges Elevation of Sottom of Hole

101-PB-Exst-Socket 12 .WNu,.CTu.lif 5 DEJIG..To o, oNIL.

Steven M. Hains
Robezt Schrnoker Is Casing Record Depth TypeA ROLE NO 100k 1010.

* 9.4109 a,~~Ef .4TOY AIL..u.. E. ca I&OXEx
S 4419 OF DRI.LLER OYLw~lmc !so

Don Uchtman 11 ILI..To- of Water 10/26-542. 53'
A DIEACTION 01 .OCE 16 D OL -...... {::3 ..... . .. . .. ,. : ..... t 10/26/81 : 10/30/61

7 ELEvTo. Top or -oLE557.03 ' T. 0. Platform,
Boring MethodReverSERotary mx TA

8 O T RI ,LLED INO AOCx 21. 9' ,, , L o, ,,CO - 0 55.6 1T.. G tc

I TOT.... D(T'OF .. L 26.a3'

t..iv.DIo.,-j Drill cL. ,.,cA0,Of MATR.ILS Water Water Dril]
460. 131 Rate L.... a Color Actio t

_______________________ - S tart-i~p
1 st-7RPM-w/H

20 -
43 156.3'Stem-Kel .iA in & D.H. Assy. -:

Lake EL 10/26--
1 542.53' _

'2.5' 4th-2.7R
Sand Stop-4 8'&5. 0'

Min

2 Erown

mootl
36 -_
M._ Min __

Cement
3 Grout

7M-- 7

4 Overburden

55.8' Ave Top of Rock
M- 3Chert-Grey-Hard

55.13 5 @5.0'
Dolomite-Light Grey- 10/28/81

454.73 1 hr Hard & Siliceous Start-2:31
25 @5.4' Dolomite-Buff- Ist-7RPM w/H2 C-

min Mod Hard 146.9 ' Stern -Xe:.
6 @5.8' Dolomite-Buff- &D.H. Assy.

- mod Hard Lake EL-
_ 6.0-6.2 Chert-Grey-.Hard Q5. I'2n-RP -

_-30 6.2 Dolomite V. Hd Tan- I [t___p-3: 5 -5.46 Min Num healed jts & frac ily 10/29/81-
I Fe stained rown Start 7:10@5.4'r

7- 2nd-17RPM w/H21
146.9' Stem-Kel:

35 &D.M. Assy.
-Min '-6.3' 3rd-25RP.'

-- w/H208 Z Lake EL-542. 46

35Min

9 - Dolomite Mod-Hard-
SSL Frac-Tan-Grey

40
Min

4 5 0 . 1 3 1 0 - _,., r r 165_
ENG FORM I8 36 p-,,,I-£EDITION A.R os , oltT P.ocT N t N0

~4



DRILLING, LOG 0-o 9-C-005. Co r~co: . 0. 5: s'
DAC 0-79C-055Mag~n Construecin co, 0' i -o c c'

-w 100, 102"S' t- o .D

Nfoig Let ridersoa- Elvaio of otto 5703 T.OfPlt
..o - o8 *(0st'Ooso.., 46 .34 .' G ou

D olo m ite n ad T a - e - _ _ _ _ _ _ _ _ _ _ _ _

Roer Mmm e Stve 146. Stem-e
+0 D..As.D

Dolomhte-uf-Gey 16 EL n.oI tr 524

31 Silic I
M1/2/8 10/30/8

Doltmite-trdrSil ic

501 Fra Planes48 olr cl

71Min 14.8' ightel~

7- Dolomite-Buff-o r-

30.3

in W12.78'
Dolomite-Buff-Mod Har

3

Min lomie-Brown-Har-Sl
17 17

Dolomite-rw-Hard-i
37Frac.w/FE Stained
Mm Frac. Planes
317.

Mi @14.9- ig
50Dolomite-Hard-SiliHa- cT

41536 Frac.W/FE Stained i
Frac.Planes

19 @1 Dolomite-Ligwnht Start~

34 @18.9 Doit-Buff-S 14.9St'-Ce
G 7 ry-Mod ta-Leda

-Min @19.'Dle
440.320 ___ Dak Gey-od Hro ___ __________

ENG POR&I C5 3 Bro~.s.,owso,.rpo



DRILLING LOG PXjCt 03";-C-055an Constructioni Co. I..ECTS

Robert Schmoker Iaing Record 1 Dep~o Typfo .D

Don LUchtmnan 11 ELIVATIOW of Water
DIRECTION OF "OLE ,,*VI COLR St

~~.****'*.-~.1 ~ ____ * *** 10/26/81 ;10/30/81
.T LLF VATOf O 01 -OLEf 557 .03 1 T. 0. Platf or

Boring Method Reversaotary xlc -1h TOTAL COR RCVR~ FO 9 460. 13 1T.O. rouat
6 CLT DRLE INTrO ROCK 21. B' gSG'OF O "ECrO- 455.6 8T.0. Ro k

I OTAL OEPTN OF ,OLE 26. 13'
21.T- CT CL.53'..c-F*.. OF -EL Water Water Drill Of ....

___120 Rate 1Con.t. 14~as lColor Actic'n 10/30 Cont.I Dolomite-Dark Grey-Mod 4th-27RPM w/H2 T
28 Hard 146.9 Stem-Kel.-

Min + D.H. Assy. - 4
Stop-li: 02-B.0 01

21 @21.2'

29 Dolomite-Light Grey-
Mod Hardot

22 422.1'

Dolomite-Light Grey-
31 Mod Hard

Z Min ilk
23 rey

28
Min

24

29
Min

25 @25.0'
Dolomite-Grey-Mod Fard-

S24 Hard-Slightly Silic
Min @25.4' 4Plan B.0.H.

Dolomite-Dark Grey- 43.5
26 Mod Hard

Mm Bottom of Rock Socket

167
ENG FORMi 1836 E151110£~V,.5 ARE OS Lc(!Z- .~cc? oL( ~co



DRILLING LOG 9--05DACW 03-79-C-0055 Macman Co.struct Ion C. 0'5.E1

e s- o'vi0 5 102" Smith Rock

Norfork Lake Bridges Eevation of Bottom of Hole
60C.I.O.435.2'

101 .P9-Wst -Socket .. ... '.E. S~., DSG -OM 01D-

G40,175'a Stv.0. Hi
Robert Schuoker .~Casing Record j IDeptb

14 TOTAL NUMBER CORE 50215S

Don Uchtuan ' ~~ fWtr543.59' 12-04-82
GDIRCTION OF 'OLE *.ft6 DAT 001E ..... ...

~ 0*7 UOE 12-4-81 12-8-81
_____________________________ IT_ ELEIO *VOP OFM OLt 556.03'IT.0. Platform

*Boring Method Reverse Rotar Y XL-.---. TOTAL CORE RECOVERY FOR 80---G 479 53':1 r t
OE* 0( 0 AILUCD -TlO ROCK 41.7' -1 S,-C*'U* to scro47.'TO ck

I TOTAL OEPTOF 'OLE 44.33' ________

IIVTO T.Drill
1  W E.tSA$ ater Water DrilI

479.53' Ras . Color Action 12-4-81
_____ ___ ________________________L Start 10:00

-- 1st-7RPM W/H.,

Min. 146.9' S telly:__
Ki.+ D.H. Assy. I

OverbrdenLake El.-543.59'
Overurdn i @2.7' 2nd-17RP.M

1(Red Clay) @2.91 4th-27RPM4

12 Stop 12:29-
12 Red .00th Tighten Kelly B~t

Min.* Start 12:36
Stop 3:15 @ 7.0'Z

2 Z

4J740. 38 Ave top of rock

inDolomite-grey-mod.hard

3 Z

44 @3.5'-Cbert-milky white- Z

Min hard

@3.9 '-Dolomite-grey-mod.
4 hard

1 hr,
5 @4.6'-Dolcinite-brown-grey-

Kin. Mod.hard

@4.9 '-Dolomite-brown-Mod.
5 1 r hard-Hard-Slightly silic.

18
Min. Milky

@5.9'-Dolowite-grey-Mod.hard Bow
I 6 Hard-Slightly silic.

I hr.
@6.7 '-6.8'-Shale-black-soft-
pyritic

47Z.63 @6.8'-Dolowite-light brown- 12-4-81
grey-mod.bard 12-5-81

1 hr. Start 7:35
3 @75-ooieGe-o~ac4th-27RPM4-w/H :

min. DlmieGrymo~a 146.9' Stem-KP\1yZ

I +D.H.Assy.
8 tStop-9:15-Weld

54 Milky Start-10:18

Min. Grey

9-z @9.0'-Dolowite-light grey-

25 16

.11



o ec No.ontract or: ' 2DRILLING LOG IFDACW ON3-79-C-0055 Nman oa i nC ' .#'

Norfork Lake Bridges ,E e -vation of Bottomu of Hole

2 O O1.11-P9-West-Socket I ~~.v~~ S OLj'G.t'0 OF RL

73Ca-sing RejCord Deptv -Type

Borin Method Rotary nzl- III TOTAL COR FCC E O s

9LFv,,.o" Dr.,. Drill! IVCAG Of N star Wate Drill~
469.53'110 ate I C."t.as Color Action C"t 258

Doloite-light grey-uod.hard 4t-7RPM-w/H2

Min. Milkq
Grey

12 Smootl

3@3.1'-13.2'-Shale-black-
soft

42 @13.2'-Doaomite-dark grey-

Min. mod, hard

14

@14.5' -14.6 -Sbale-black-

iMin. @14.6'-Dolonite-dark grey-

H uod.hard

24 @16.5'-Dolczsite-brown-fod.-
Min. hard-slightly-frac.

@16.7'-Shale-black-soft

17 @16.8' -Dolowite-brown-mod.
hard

35 @17.5'-Dolomite-hard-brown- Milky
Min. ailic-slightly frac. Brow

461.53'_ 18---- @18.1'-Dolo.'ite-grey-mod.ha d- 125-81 ___

hard-slightly silic 12--7-81 - -

34 146.9' Stem-Kelly-
Min. + D.H.Assy.

4th-27{?4-wfH
20

19 - - 019.1'-Doloinite-grey-hard- @8:10-19.6' 1st
silic 7RP.1-wIH 2

Mi.@19.6'-22.7'-Cavern-clay r
fiOedre 18st 1/8 of~ Red Rougj 169.

EN OI 836 PREVIOUSITIN ARE V & LOIN



ro ject No. ontractor:3
DRILLING LOG DACW 03-79-C-0055 ramaaan Constructon Co. o,

.- oACo .1t -o t. o 5.T

Norfork Lake Bridges Elevation of Bottom of Role

101-P9-West-Socket 12 'AM uACYTLQ.LS DESIG..TO& 01 ORLM

* oLe-hCsing 
Record ept Typet o Depth

SN oDIE14 TOTAL N-MOMS COPE SO.E9

SDIRECTION 0 OMILLA %$ ELEVATION of Water

ED---C'~o oIr.CL-* [ DATE OL t

r11 ELEVATIO
N TOP OF .O LE

t Dorin E Method Rotary ary 11 TOTAL COlE RECO"E.E 'o. so..,
* 0ST

H 
o LLLO sNTO AOCK 11 SSG.AAO or I*SPECTOP

TOTAL DEPT. O -OLE

S........ ' ril4C411 .LAM F CATIO. OF .. A. . IAS Wter Water Dri. M

459,53' 20 Rate 6.nt. Loss Color Action Co't.

'Cavern-clay filled-red lst-7RPM w/0

(Est. 1/8 of bole) 146.9' St e Kelly
30 Bal.-Dolomite-grey-hard sit c + D.l.Assy.

M-in [ 23'-4th-27RPM(

21 Red Rougb

39
min.

22

- 23 -
23 @22.7'-Cavern Ends
-- @22.7' -Doltmite-grey-mod.har

3

35 @23.5'-Dolonite-light brown

min. mod.hard

-- Milky
24 

-  
-Brown

24r Smoot

49
Min. @24.6'-Dolomite-light brown-

2 umod.hard-hard-slightly sill -

25 -

min.

26

36
Min. @26.6'-Dolomite-grey-h;rd-

27 sil ic

50 @
2
7.4'-Dolomite-grey-light

Min. brown-mod.hard-hard-slight y
silic

28 I

39
Min. @28.7'-Dolomite-dark grey &light brown-uod.hard

41 @29.5'-Dolcuite-dark grey- M70

4In. od.hard Grey

ENG FORk, 18 36 ., ,?,o .. OS.*ro . I MO I.1



or6 tNo Contractor: S14
DRILLING LOG DPACW Q0-79--0055 I Mascan Construction Co. lor 5 SRee's

.Occl ,. SIZE -0 11-1 OS all

Norfork Lake Bridges -- EIevation of Bottom of Hole
LOCT10

101-P9-West-Socket A.UFAtCLUREM3 OEIGMTRKO OF IL

C OE .asing Rcord Depth :Type

MOLAE .0 RL

I& EIfAT10- of Water
06O0hCTION OF "OLE If DAT HOLELE.

.~ ~ .~t .........

.EL 0~t. o Ol t!

Sortn& Meho Rotryar TOTAL CORE RIECOVE- RY FOR BORING

*OCRta ORLLEO .R10 ROCK. SG.A'..EOr I.SPIECTO*

STOTAL CEPT. OF ROLE

ILtA' jht. IEV DrlICKV*tA*RofsR* ter Water Drill REAK

449.53'130 Re Coi't. I a Color Action .t
______ - Domit e-Dark grey-mod.hard L L 4th-27RPH will

3017'-3.15-Sh -black-sof 146.9' St. Yi
2
ly:

38 @30.15'-Dolomite-dark grey- + D.H.Assy.
-Min A mod.hard Lake El.-543.71'

I 12-7-81
31-

47I

Mi.@31.8'-Dolcmite-grey-hard-I

32 silic

447.03' 45 @32.4'-Dolamite-grey-mod. 12-7-81-
Min-. hard 12-8-81

Start 7:25
33 @33.0'-Dolomite-light brown 4th-27RP4 w/i2 ?l

light grey-mod.hard 146.9' Stem Rell

1 hr, Milk, + D.H.Aasy.
14 Gey I ake E1.-543.73

Mini. Smoott

34 Z

252

-Min

-148 @35.6'-Dolomite-grey-mod.
=Mn. hard

136I

---35 @36.5'-Dolowite-light hro -

Mini. hard-ailic

30
Muin.@ 7.7'-37.8'-Cbert-milky white-

ard
7.8' -Dolomite-grey-mod.bard-

38 eathered

46 68.4'-Dolomite-dark grey-mod,

38.9'-Chert -milky white-barc

39 - ?_39.0'-Dolomite-light grey-

33 171
n .

439.53' 40 Mi c

ENG FORMA 18 36 .. Otoo po, AtRE *041 OL.CTZ -Ot-



roetNo. fontractor: .- 5
DRILLING LOC DACW 03-79-C-0055 ssan Construction Co. 1, 5; %-it'

-mOstC1 1o Vlt a-o 111 Or all
Horfork Lake Bridges 1-.-El~evation of Bottom of -ole -

l0i-P9-West-Socket ,2 0.u-~..s L,.,c , aN,L

a OOE sNO R rd Depth I Type

, ELt-TO- of OfDater

i--7A-CT~ftOfNOl . DATE toLE

17 E LEVATION TOP Or 'OLE
Boring Method Rotary e ry ,.C OL. COI( I C 'I. C0*C.

TOTA. OyO O C*,. SCALC COR 0'*tECID ORG~
a DE1 DMILLED INTO ROCK

ILIC.O~ Ic' Drill CLAIS~eICATIO, Of-~ cATEIL Water Water Dril
439.53' 40 Rate 1 Cou't. " s Color Action '

S Dolomite-light grey-hard-si: ic 4th-27RPM v/Hi
@40.1'-40.2'-Chert-milky wh te- 146.9' Stem Kell -

35 grey-hard ' + D.H.Assy.
i @40.2'-Dolomite-light grey- Lake El.-543.731

very hard-highly siliceous Stop-2:54-B.O.H.

41 - - @40.9'-Dolomite-buff-mod.
hard-frac w/fe stained fra Milky
planes Grey

20 Smooth
Min.

42

25
Min.

3

22

435.5' 12 Plan B.O.. _

435.2 - Bottom of rock socket IF _ -

I -

172
ERG FORm 1836 B.ECoIBS Noo.,,CEoSOL.IE PDO,.

LN -. -.



DRILLING LOG DAC 03';9-C-0055 Mar. mn Construction Co. O

.. '9 I ______ .it~... -2-8 12-2-81

a 0t'5" OR L ke Bridge ROCK 42.00'io of t OF ! 1.ECI 47 . ' .to o

*tL O NO 4305.3,51

Steen .inin

(Cerlay)k r t an n Reod Set p 3:17 0

1 hr AOe topIoLroc
Da7 cta LCIVTO 4 ae 12 4.3

O in c atzeEik white-A- OL

ICod. ..hardA aerWae
47.314 il .5100 D iI1Lf..TI Loss M Iky cti

Min. +46-oceiedr grey &s

bro2.-6o 2ndardP

(C2'D lay)teStopwn3:17

in. Sot

6

477.3' 1 hr, v o frc

Min. Qartzit-Mh-ilky whitar-
1 vhr. lihareyhr

3 @.'-Dolouite-brow-od.har

M-@379' -Dolomite-buff-hd gr

Kin, hard

47.3'94 Milky 1-38

44 j Strtr7:4

Min I 4th-olom7e-da-wgre

469.3' 0 ____[ __ ____ ____ ____ - v
5N @5.RM -lom-t'-146.9'o

183 h.rte,s hard-hard.4A i gh S3OLC



DRILLINGR* LO C DAC N 03;-C05 Ms...u C onst cto. _o O . %c'

..TOTO. 1EP $12 0C IIOiOFC

Nofr ae Bridges Eleva CrAtion 11-25to ofiHole

69.83'~~I 10in Recor-dry-od Hadep-~ th ;Type~/H2

Mi.i TOake ...- 543.25'O.

11EEATO f ae

6 OIECTN OF 32L
CD--- CD Mii-.. .. V- 1 AEN~

12 MiVTINT-1Lky
Boring ethod P~tar-Y -7 - TO AL CO G R O Y -F RBD

ii. Dolomite-Grey-Mod. Hard th2R.-/

14.14emKl,

Mi.

1 iky

Mini.

@
1

7.4'-Shace-Brovo-o

_-ZMi. D 5oi-DolmeB-M o Har

Miii. Fac6'SbaeBak

Mord adF~A

18 -___?15.3' -id Dolomite-Buff-d

23
Mini.

6 Milky

117
@17.4-Shal-BroGreyf

@17.5-Doloite-uff-Md.-O

20~~ Slghl ________saine

ENG~~~i FFra36*CO cson~t*tOSO.T



LGoj act .No.  Contractor: 7I t  3
DRILLING LOG DAC'M 03-79-C-0055 Haseman ConstTuction Co. |o, S. tcs

Norfork Lake Bridges J' Elevation of 5ottora of Hole
L*1" lOi-P9-East-Socket 0z.:nuncrucns ots, .L

,_ Casing Record Depth Type
a, -OL .0

4 tOtL L..E. CRE O.I S
S MA-t OF DRILLER I L-'-o ae'S L uvttSo'- of Nater

* DIMECTION R OLE Ri mATE o l I..t S

Borins Method Rotary az IoAL COP. RECOVER' ,oR 5.-C

I OEPT. DRILLED INTO ROCK , ,G.A**. - .' -S CTOP

IQ t .tA EO lt. OF% .. k E-

: CLAS .FC,1o Of Wt.,l Water Water Dril L ..
&L-1-1OO DERt- Dril i as Clrill1-5

459.83' 0 Rate! Con't. .Loss Color Action 11-25 Ccn't,

olomite-Light Grey-Mod.Rard • 4th-27RIM I/H

Hard-Slightly Silic i , 146.9' Stem-

26 @20.4'-Dc' mite-Light Grey- I Kelly & D.H.AssN

Mi.. Mod. Hard Lake El - 543.25"

21

37
M in.

Milky
22 Grey 11-25

12-1-81Zi 44 2 -1
44 iStart 7:30
Min. 4th-27 RPM w/H 2 0

146.9' Stem-Keily

23 @23.1'-Dolomite-Brown-Grey- Smoot & D.H. Assy.
Hard Silic Lake El - 543.50'

I hr,

s2 @23.8'-Dolocmite-Grey-Mod.Ha.d1 -Mina.

24

- 53 @24.4'-Dolcssite-Buff-Mod.HatdMin.

;25 -
5 Milky

- 58 
Brown -

i in.

26 :7

1 hr 6.5'-DolomiteBrownMod.

Mn. Hard-Hard-Slightly Silic

S7

1 hr

29---

~Min.17

Z1 hr.
2 0t28.5'-Dolomite-Light grown-
Min. Mod. Hard

29 i . .

~55
Min. i ---

449.83' 30 ___________ ____ r r

ENG FORM 18 36 E.too oS E to o ... oE Oa-OLVTE ENDISc, OLE PO



N4orfork Lake Bridlges ___ or.v: ~o ct~ of H.e

101-P9-East-Socket
* .eurnrtztai -- -

et____-sa in 7,ecc r 1 t 
7

p

;;-c'c F. C. I C.

DC C Orl, -er.

49.83' 30 !Rate Can't. ~ "' L:sCorAcon12-1-81 Ccn't.

- Dolomite-Light Brcwii'lod.Par- t-7R' /2

14,5' - .46.9' Stem-Kellv

2 Mii Stop 3:17

1 d 30.7'-Dolcnite-7 ight Bcn 3rocw.1  Sar :16 0
Grey-Mod.,-!ard'-sigi~ty v o rr.at14c;S9o-e~

~54 & D.H. A~sv.
54uJ Lake E - 543.54'

32

Mini. @32.6'-Dolcmite-Grey-Mod.Har

33Milkv
33- @33.1'-Dolconite-Buff-Grey- Grey' I

M od.Rard-Kriable

1I9
Mini.

2 @33.8'-Dolcoite-uf-Md.14.a.

13 B
-Mini.

35 --:--------535.0'-Dolmie-Grev-Pinkc-
- Hard Siljc

36.

36 - -' 36.3'-36.4'-Chert-Crev-

Brawn-H1ard
-j43 036.4'-DolIoite-Buff-Mod.!!ar

__j7.9'-Dolcite-Grey-Mdiar-

@37.9'-Colomt-Grey-rd.,a

138.4' -Oolcmiite-Brcwn-l!rey-
Mi.Mod ilard

39 Z M~8.9 '-Dolcoite-Light Brcmti-
- Grey-Mod.Hard-iard-Slight*v1

- Silic

2 ~ 39. 5'-Dolamite-luff-Ilar -. 7
Mi.Silic 

14
39.83' 4.0 1 i.. r

ENG FORu 18 36 *t;,$(~55 p f$~ At*



DRLINDO rL c, 0 3-79-C-0055 MasEfan Cco tico Co. "5 ~
Nor fork Lake Bridges El____ ~ evation of- Bottom of ile

101-P9-East-Socket--

ep. Typ

S OSIC'IO CCtSO~e

Borin;c Met'hiod Rory ar-. .T -

701..OL Q.C O -L

439.83' 40 Rate ICo.',. 1 1 22-mt
1 Doomite-Buff-Hard-Sili c 4th-27PM1w

-4 @40.3' 40.5'-Chert-Greyv-Hard 146.9 St 2-

1 52 1@40.5'-Dolomite-Buff-Mcd.Harl I Kelly & D.H.Assv

@40.9'-Chert-Grey-Hiard @12:35 lst-7RFM
41 @41.0'-olcnite-uff-Xod.Har!- Ia~ (Cavity)

-1 Hard-Slightly Silic (2:4 (Cty)7R
:30 Milkyj Stop:45 1t-27.P.
Min Brown St-3lB.F.

Smoot!

25 @42.5'-Cbert-Light Brown-IMin. Hard
@42.7'-Dolomite-Light Brown-

43_ Hard Silic

@43.4'-Dolocite-Buff'-Mod.
735 Hard-Frac w/Fe stained frac

- Ni.planes Rough-
@43.5-Cavi*ty (est.<l/8 of

- hole)in above Dol. moh

21PlnB..

435, Z Min. Bottom of Rock Socket Pla B.______

ENG FORM 18 36 -s1rr .01 1'TOI ~ SCOC .Ot0-



VRLIN LG roec . Contractor:DILNLO. DAN 03-79-C-0055 Maauoan Coast uction Co -' 3 I*~
.c ii.~c o .1'1 102 S Zh--Rcc~k

Norfork Lake Bridges ______ Eionf ott, of 1iol-e_
2HIOI-PIoest-Sock~et ,, WE- 5 462.4'

S of. tc-,tS . Eoe.

TOA E .O -LC 26. 617 489.07 TOR
T-~ Dr1l1 -E- Water Water ril~ It.

489. 0 Rate os$ Color Action

Chert - Grey - Brown

36 Hard St r~ w/H2

QI 117.11 De
Cla Mod ei

I Dolomite - Pink -Grey Red Sm el'io
Hard - Very ad 2 level L_

31 Highlv Siliceous //1

m chaert - Milky W1hite -lo 3
2 Hard4th 27rpm

1.8Stp55
Dolomite - Buff - GreyStp51

39 Mod Hard - Hard - 18

min Slightly Silic - Sligh ly
34 Frac with Iron stained Milk,

Fractured planes Brow mot

41 2.5
min Chert - Brown - Hard

2.8
I41 Dolomite - Grey - 3rowI

Mod Hard
1 hr 3.4
1877"i -1Dolomite - Grey7 - Hard

- Silic - Slightly =raQ
5With Fe stain~ed Zrac

planes 7
:7 3.6

-:l52 Dolomite - Grey - Mod
mmn Hard - Frcwith Fe

6 stained frac planes
4.2
Dolomite - Grey - Harc

42 Very Hard "-Highly
min Siliceous

5.4
Dolomite - Buff - Mod

Hard
1hv 5.5-5.55 Shale-Black-. oft

7mil 5 olomite - Buff - Mod
Hard

480.87 ---- 6.2 '/98
Dolomite - Buff - Gre -/-

50 Mod Hard start 7:22
min 7.1 Dolomite - Brown Lake Elev. :

IGrey - Hard - Silic522'
9=-8.0 Chert pod -42. 25~'

Brown Hard EST L, hol /202 72
55 8.0 Dolomite - C-roy Hard se ei

4 7 .0 V em H a r d - H: i gjh l y S i II

ENC FOR&m 183 j* 1o. .. o78~~~.~



?rojec . No. Ccntractor: 2
DRILLINC LOC. DAC 03-79-C-0055 H as man ContTuction Co. 0,3 *"tt'

Norfork Lake Bridges" evtioof Bot-t of Hole

HIOI-P2 0-West-Sock e t.ctS -

___________________ Casieg Record Deptb 2fy-pe
I T.OTA " ve. u(e

't * [v 0' of Water

* OmftCTIO OF flOkEt AT t

16 DATE MOLE

* Cilo DLoe I Ro ( C-n 1.0 1  C"P. ...

I OTA, OEIl -E 0C

Of ..... )... rilll . ..... . .... ater Water Drill ...
479.071 0 Rate Loas Color Actlon

S9.1 4th 27rpm w/H2
Dolomite - Light Grey 117.2 stem -

36 Mod Hard - Hard -Slig tv Im-sin .Silic kell DH A

9.6 Milk,
Dolomite - Light Grey Brow.

Mod Hard
26 Dolomite - Light Grey

Mod Hard
, 10.3

12--- Dolomite - Buff - Grey

Mod Hard

27 Dolomite - Buff - Mod lard
min 12.6

1 - -  
Dolomite - Buff - Mod lard
Frac with Fe stained f'ac

12 planes
min 13.4

Dolomite - Buff - Grey
1 ,4--- Mod Hard - Extre. ,,el'v F ac

1-
- in' L 15.0

" - Dolomite - Grey - Mod
Hard - Slightly Frac

46 15.9
- in Dolomite - Grey - od-

Hard - Hard - Slight!

I .. Silic - Slightlyj Frac

39
min

17.2
SDolomite - Grey - Hari

48 Very Hard - Highly
mi Siliceous - Slightly 7rac

17.8 - 17.85

1- Shale - Black - Soft
17.85

53 Dolomite - Hard - Ver- ]

min Hard - Highly Siliceois
Slightly Frac.

2q 18.6
I. I Dolomite - Brown - Hard

S 58 Silic - Slightly ra-
71 min 19.5 Dolomite - Grey

-4 Hard - Very Hard -

469,f7 20-1 Hihlv, Siliceous , 7 ,. -
EN& FORMA 18 36 * o ,,o - A,, o .. ' *0,1 C OCI -o



Project No. ontractor:
DRILLING LOG DACJ 03-79-C-0055 .Macsman Constructioin Co. 3

Norfork Lake Bridges E evation of Bottom of Hole
HiOl-PI0-West-Socket ,S -

* BOLL10 ,sCasing Record Depth Tp

OL 0 .0 SLE

of Water
o• Ci 00 .OLL I t D TL BOLE

...(. , _ _ ... ...

Boring Method Rotarv 8-V 2-l
, _______ - - - - O'*. Co, oL AtC OOL, 'O" 0o .

*CEPTl DRL-ED INTO bOCK -i 1~ i

of,..I 0LB.. Drill CW:Oc.-,o- o .. L ater Water Drill BOO*EB

469.01 20 Rate ! am Color Action

T-oLomite - Grey - c.ar T ! K 4th 27rpm w/H
Very Hard - Highly Sitieeous 117.1' stem-

42 20.4 - 20.6 kelly & DH. -
min Chert - Grey - Brcw. Lake Elev.

21 Hard 9/30/81

20.6 I 542.25'

Dolomite - Grey - Hart Stop 5:15

7n Silic - Fractured Z23.2'

SmooBrowr
2 22.5 i

Dolomite - Light Grey

Mod Hard I
3 min 22.9 Bf- gt

46 _465 .£ 23 --- Dolomite - Buff - Ligt I

Grey - Mod Hard
46.23.4 10/1/81

--42 Dolomite - Buff - Mod :ard start 7:16
min Slightly Fractured Lake alev,

24- 542.22'

4th 27rpm

W/H20 117.1'

39 stem kelly. -M rin i ] & D F Ass *Y,
i 25-' 25.2 so 9:30
{2 -fl ~ Dolomite Buff .Mod BOH

mrin

462. 7;t 2 - 26.5 1" __- lan FCH 462.-.0
--- 35 Dolomite -Buff-

rain Grey = Mod Hard -_
--.4-B iEgtY KEN S-cket

ENG FORm 18 36 , . ,, NOo .t oILE'O -o-



of et No._ Collacor SIEE1DRILLING LOC I AC 03-79-C-0055_ Na::suman Conatuctio Co. 0'"3
.- OecW vt - 1u.,ov- 0 el 102, Smithn Rock

.6ror Lk BrdeElvtoofBtoofHleEe.
Dolomite 462 8ry-.Hr

H101PIOEas-Soket 11 UANFAC UkE S ot 116.9'10 sOe -kL

Rbr chrte C ih Don-ardn Rcreydly-D

Don lohmit-Gey M LIardk fWtr5,

Doomt IC.1- Grey OF ard 55.2 Flus eur

48672 Dolmit - ry- ModLf 264

Hard =0 -CL Hardr r Slihty i
-89.2 RateLos Cl9/22/81-

5 Dlomt - Grey - ard Start 126.9'

. Dolomite - Grey -HaodarStp :1
Hardc -s Hard Silc &Sl :t

1 r hae - Lackt Brw -S adoftkel -D

Im hz15110 nd1r
Dolomite - Grey - Mod Hard
5.9

6 Dolomite - Dr Grey - Hard
2Silic FuhRtr

I hr6.
486.72 mi Dolomite -Grey -Mod ard/8

Ha-Hard - Slightly Silic9/28

7tr 7.13

15h Dolomite - Brown - MoGre022.9
Momn ad Hard -HareSigt

4m 6 Stop5:1

8 h Dolomite - Brown - Mod rd Ml

hr Sili BrowHadSli l hl

2min 8.81
Dolomite - Grey - Mo ard

Verlomard - DaikGrly Siardeo

9r .5
jm Dolomite - Grey - Mod lr

Ihr Had- Hard Slightly
52iSilic I11

479.2'i 1 _____7.5_

8N Dolmit -83 Brw - Hari M I~~C "okr

Silic~p .e.



DRILLING LOG.1,.s ________ 03-9-C005 I DasTE a CosrcinCA. O ~ F

*0.. I 0,1( ~ o. 1 -0 1II01* 1 t wE~va ORAa~

,..,,Aorfor -ek ri ge CCA* CAIO 0 ( 1 e r at er~ Dritom ofH l

Dolmit - Greyn -lFr Deprd ~1 T h

10. RARE moo keILLE 14 TOTA A-NRC~ &
11~~IL T Sofi Wiat16.eser

1F hrPT HardLE INT ROiCAi So

Dolomite e GreyMa
Modr Hard - Hard - hardSlc :2

mi Dolomite - Grey - Lirh

Brown ~ ~ BZo I o ad a
14. Brown Slightl -SDHiA

1hLDolomite - LGhty GreyLkeElv
2 Mo Hard - Hard - hartl-y-

Sili 14.6. -s 15.4:

in 119H0Of 15.4 -I
S Dolomite - Light Growy

I rHard - Silic -/2 SSiopt

3 mi 125
Dolomite - Blre GrdMlk

HiySiliceoss~

1 hr Dolomite - Grown - Harh
Browi -Verd Hard - Hl

17. -BrwnSl.15ySii

244 Dolomite - Lget G ry249

19 n Molomate - Gard - Hard 4ar 542.1

HaSlightly Sili r .H2

14.6 Ver 1ad5.4 e ?~~-

469.2 20~ iglyso Piico - Yelo gousgENG~~ 46~k 18f 36s oft hole)L L~. RE01



Project No. ontractor: ] 3

DRILLING LOG DAC. 03-79-C-0055 ,L asman .Contruction Co. ,"

Norfork Lake Bridges E Oat f Boto of Hole

Hi 01-PIO-East-Socket ,. - - --

-- e a- .C Caeing Record Depth .Type

S NAME 0f DRLLER _14 TOTL RUNNER COt O XES

1 VCL.TIO of Water
6 OICTION Of COLE Oo ,co-'cI

19 DATE M0CC

* lorin Nethod R ary C * , . E fC f. 11. S
DEPOT, CR O ONYO ROCK___ - _o

*(D i0ll% SE.ARK500

ECCOA ~ ~nrui CLC.O OF%%C50 55 'COCCS Water W~ater Dr1'"
469. 22 20 eC A 9tin /24/81 con't

Dolomite - Grey Brow Lake Elev.

Hard - Very Hard - Hig ly 542.72'
Siliceous 4th 27rpm

lmi 20.9-21.1 w/H20 116.9'
2 _hert - Grey - Hard milk' stem - kelly -

!21.7 Broi Smootlh & DH Asse. bl.,-
12 hr Dolomite - Light Brown Stop 5:15

_ Hard - Very Hard - 26.0
- lOmi Highly Siliceous

2 - 21.1
Dolomite - Grey - Hard

Silic
I hr
23mi-

- 23.5
Dolomite - Grey - Ligh

-hr Brown - Alod Hard -Har
24mi Silic

2,T!

I hr
I ImiI

25- 25.6

I ~Dolomite - Grey - Mod
1 hr Hard - Hard - Silic

7min Slightly Frac with Fe
46 22Stained Frac Planes

9/25/61
462.8 1h Bottom of Rock Socket L J Lake Elev.

2mi 542.62'

vStart 7:4027 ! I4th 27rpm

" i w/H20 116.9'
- stem - kelly,

& DH Asse. bl'
Stop 8:42 FCP!

, 1-183
ENG FORki )8 36 *.So (, ,C% 0K O Oi OU .., iC CTt' 1

"
LC .



APPENDIX C

CORE HOLE DRILLING LOGS

Pages 184 thru 282



' O o r o t -a ;C.zee s " to .i- t N c .

2 zoe b l.Si S center q. footing *T IOC ~ 3

Robert Sc2'oker Water n'e-ch /A

3ob Valsh I" Devth of Bottc-_ of Fole

o, '€ . o1 "o.E . ot[ Mo,, 21 May 19%0 22 May 19*0

__________________________ 17 3 ELEVATION TOP Or KOLE 4.
_ _ _ _ _ ._ _ e___ _ _ _ "_ _ _ _ _ _ _ _ _ - - __ I & T O T L C O E M I C O V I 1 -v [ o - 1 0 1 0 0 .

-- -: l " Casing Record Depth O. _

, or- -MO'M LI 1 Tvve F.;

" . .Tcp of Role, Top o' Rock 21 Fay i9F0 -

3roken of Cgs,DOtLMITE, Hard, 22 May 80

tan gray, nu 0700r
Vugy healed frets & Run 01

Joints. Fe stained HQ Bit - w/5' Core Bar
ChertStart 0610

Stop 0F25
AtDrilled 5.1

Amt Rec'd 5.1
Core Loss 0.0

Drill Action -Smooth
Core in good shape

Water return leaking

100'. out from under casing -

-D1MTE, mod hd,

L - Sbly gray tan, nuM
-- healed Joints,

Fe stained

II

D.D. 5.1 .

Run #2
H Bit
Start 10:45
Stop 11:10
Amt. Drilled 5.1
_Amt. Received 5.1

- ICorva Lss 0.0

DOL E, hard,Smooth

- [ :=ed gray, nim t-

healed aracs, I-
-Ced0 out from under cas-ng

Noul -e stane 1-)49
--FO - 2 t:0C0er

EmG FORm 18 36 F-. OIszo,,.MS AMC o0SOL¢rt B.,' c
lw 62 Peer I ''*:N



.. LIN LO~Contrazor
Ll W3LO Z_, _Oc .Smer!' Conf:rurtlcr. or fo,

I c -L o- -. 03- larcm2d Wire ine
Norfork. Lake BreeF Bo-in No.

Sof Boring I____I ____Boring__________No.____

. .& 1.5' 5 2.1 center of -not4n- 1 -eFCTPER S ESG-'1" OV =01
Geo:echnican Lanevear EC-150

Rober Sc'.oker ' "ater D~eot,

R62-PI-NI

Bob Walsh I Deot.h of Bot: of role
- 0 -01E 11. .- 1. -. LIE "' 2'1 -Kay 1980 22 .'-av 19+0

1o ELEVAT104 T b. Of OLE 542.5
---- -----8 t ' Casing Record e -

- - E T vo e .-

-Aoe 'g...0. 1 ...

DOLOMITE (Cost.) D.D. 10.2 -

Chart Run 7
100% 1 HQ Bit

Vugg 1 Start 11:30

Stop 11 {..

-At Drilled 1.6
Amt Received 1.6

-~ Core Loss 0.0

;i__ BOR II.; D.D. 11.5 --

Initial TV Inspection~of hole mde-

-- 22 Ma y i9 10 F

- I

--

--1

185

ENG, FORM 18 36 E.,o,; M. '',os ,,f O.SOLCT, , wy Wa 62 Pier I



Nor~or-: Lake B7'dees Bo-inc Nc.

2' Sourlh o -emter of ?Octit C- A E S AT~

eot ez:-.ic ;anlf Robert Schmokar Wzer ae N/

6,2-Pl-SI OALe NU'E COR A Jrt
Bob a~ah:'~Depth of Boctr of Hole

5,6 O(0 TO Or I EC

- ~ ~ ~ 1 DATE MOLE___ (0*o ~' 27 !'av 1980 27 May 1990

E-OV-10 _ P "fOLE 542.7

=E=- O O Tvve R-.:

-F.- :S'- SEE. CLASS.FIrC. 0.~~ -S.Z ....... ,
E-' ....

4.7DOLOM =1, ED, Crzy, R.- 1'l -Bo:.e! Cesizr
7nui healed fracs, HQ Bit, 5' Core Bar

Fe stained Start 11:10
Stop 11:30

- Amt -~ Drilled 4.:7

DODO1ITE, Mod hd, Amt Rec'd 4.7

I tan gray, nm healed Core Loss 0.0
its & fracs,I Fe stained 100 Drill action - Smooth

- I-Sbly.F
SI. wea.

--Brker

_____ D.D. 4-.. 7

100 - Q P Bit

- .D. Start 12:55
.. 'stop 1:00 --

Amt. Drilled 0.2'
- -- - -- -- -Ant. Pac ': C.

3 'L
DO LC' i ' IT Core Lcss 0.0 L

ailiceous, 7ed c7.::, Drill Action S=c-tl>_
nt= healed -:acs, 4talfunction ir.

L Soft Fe stained, Mdp~-: Sl. wea.

hd, Run 03
siliccous, red gray, FQ Bi.t
r,-. heAled its & Start 2: 20
f acs. 100 Stop 2:35

*knt Drilled 4.8'
At Rec 'd 4.8'

*Core Loss 1-'.0

Drill Action 7e'ootb

- -*Uggy

DOW~1-, mod. '-d.

:r.tray, ntr= fracs

i ts., e tai.ned

D.D. 96

-3roken_______ ___

:40 FORm 18 36 ,o~s AO-O0 * on-cOC'* Fiwy 62 Fier 1I 5



?r.rec; a c. nCo Coanc s 2e2

GeLO* e.'..~.i. Zan * O~tQ'E or
* crfr0:1 L-a*e B idges I -

oDo i'' No.

r t f er o 5 Footi. - .

Ceoe ec hr . c ian Robert Sc*-ole tr D er

0- OCICC Cci 0" "OLo ma N
X -,. --F~oo -. 2 , 27 May 1980

11 EI.EVTION TOP OF 0 - E 4. 
7

77= Start 3 . 00 7

iO0 1 Stop 3:10
Amt Drilled 2.2Mt Rec'd 2.2_
Core Loss 0.0

-Core Discarded Drll----"-Snot
I!,.-_IT_-___-_ _ ________________________OFM.D. II.. D.D. 1.' -

TV Inapecrloi, of
core hole m de

~~28 M ay 1980.--

lor 1._.

.-J

* ---. M-

' I--

- -

. 1187

- h, FORM. 136 . o, O8SO ~ ,,i 'M.D. 62 Pier 11.- -



Prolbit Contr~PT ~ at r DepthKET

4. OsAICTION 01 'Z~ I AQATRI* O! IAI .0 1 O IC L E

A. OLEArO NOl For ScOLEo 553.5 Deatfor

. NAME O RLLE R -:'o~ 1 .4 '' C s ng R c r p

S.CC y S1AMCTIO OF NOL. .. 1t .L
Elm -0. Al~d *.C'.' O..I.

Doomte DEPT. hd, INTO ROay 10.45 rd Det
2. partinL along thin tanE to65 Casng25yp

719

4 8 2 . B o t o V ef R o cky

' ~ Dolomite, mod. hd , oct.,ryRn 1

_7_q ga to gay, m o ct. dk. grayh Start:____12/2/80 __
p saletins hes aln hn a o12.25/z

72 bownshae semssom feM.D. Start: 75.15
76ains Stop: 7.5

Shl Fd sfgyIn M.D. Stop 7.881/4"r shley. D.D. 4.9'

Rec 4.73' -99%0

,Very shaley

774

_47A.35 shae stining ed

I M.D Strt 7518
476 

Stop:~- 7.55_________

EN 0 7 56 *EV4 V C1 '"' M.D. Stop:TE 79.88 ~~M iC



DRILLING LOG 5 M ,C, o. i Contractor Company' TA'V "qT- 0 , s'mnootc--0 nY io, 2 s...tvs

Norfork Lake Bridge@ Boring No.2 ,.vo N of Boring 62-P2-M-1-Core_,_______ 2 sot s EO~s~cA', OS. -,'

Ceotechnician 6,2,1Cr I Lonvear

'3 Water Depth

's Depth of Bottom of Hole
(0F 01O 0 C- 1. £0

* OIC tOo OF( SOLE i OATE MOLE

._ ELEVATION TOe Or MOLE

Borin&_ Method Rotary TOTAL CoM cEcoVts FOP 80-,G

0_oEr1,. to,to- OC. ' Casing Record DepC I .

lo-, o(PT- OF MOLE 1Type H

I COme !Ovx O5 FM.S
CLAIAO iiCArON OF MATEPIA* SCOLC- L tOh11,. *(*1 *.

! 80
Rtmf3

- Dolomite, as above. Start: 8t22

M.D. Start: 79.88

Stop: 8:28

SM.D. Stop: 81.65

1-Shae, dk gray, :/D' :hick :00 D.D 1.77'
Rec. 1.77'- 100

-471.85 Bottom of Core Hole ,

- I

-

- I
-1-

'2 K-

-4

- 189 :

--,t~M' 3[2~O$ otS ~t01L'



- - - err No. mContractor - -
DRILLING LOG -m an CO o 2 s

-. 0,E C -0 SIZE AND0 -C 0- BIT

N o r f o r k L a k e 1 rt dIs e s " B o r2n N o .
I

LQC,,.O. of Boring 62-P2-S-1-Core BoringNo.

12 MANUFACtj. S O ESGNATION O RILL.

Ceotechnic!an Robert Scbmoker Loneveer

III OEN Water Depth

14. TOTAL NUMBER COAE BOXES 1
S. -(S Of DRILLER o as 

7.B , ob Wlslh ,i,'" Depth of Bottom of Hole 472.2
. m aD C IO N O M O L E I C M.. . . .. . . . . . .

T- .1 ~,. O.. .... a_ ., . OATE HOLE 12/4/80 12/4/80

-,7 ELEVATION TOO OF MOLE 553,29

'. Boring Method Rotary 0
I O89' -IQIL EO..TsOCII 10.65ord oDepth 7!"453;

9. TOTAL. DEPTH Of HOLE 8.9 Csn ec ve H

I CLAIIIIICAI") 01 1ATF"'AL.S CDRE ' ON p [~~

CR d[o .tadU , ,O . #, . .. . . . h I

706

-4n.52 i - Bott -of Ro n.q 6,

7Dolomite, mod. hd, 't. gray Ru#l-
7 j [to gray, oct. minute rugs Start - 9j42

lwith calcite crystals, moder- M.D. Start - 70.725

- - ey factred Stop: 10.12i "-Broken M.D. Stop -75.25 -

-- D.D. - 4.525'
'. 72 Re. - 4.325'-

- -Cherty 96
1 96

Vertical joint is cemented

7 _ and tightly healed.

Shale, firm to soft, it. grayl
to can :o brown, fissile,

- lair-slaked.

t!-Broken along bedding planes
f soft, fissile, sir slaked

shale. 0.21C.L.

- Sandstone, mod. hd, fn grn,
75- angular to subangular, tan, !

i slightly rough texture.

-0olomite, rood. hd, gray, ocr, Run#2
fractures, sandy with smal Start - 10.29

76 - dolomitic sandstone laver M.D. Start - 75.25 -

from 76.55 to 76.80 and dk. SIp - 10:40
- gray to black shale from M.D. Stop - 80.15

76.80 to 76.98. D . 9'-

R;e. 4.9'
Sandstone interbed C.L. - 0.0'

7" Shale interbed

--00-

.78
7 Shaev, dk. gray

- Dolomite, mod. hd, it. gray I
- to gray to buff, oct. frac-

:ure on nearly horizonta.
- bedding planes, smooth

- . texture.

79- - Sandy, rough texture

18 -6 *.190 S --
EmG FORM 18 36 EDITION$ AREo~ OBOL TE PROJECT -o-OLE -0



DRILLING LO- 11oJect NO. Contractor 0 Fc'u 7gI-p~ meelneen Corkat -tt~ or In
10 SIZE .0-P 0 T ~~oi

Norfor ,k Lake Bridges Brn O
JC* 'oc-0of Boring

6 2-P2-S-1-Core 12 MANUFCTURR DESIGNATION OF ONIL.

G eatechnician Longvear

. *IC..0 L 1 A EO. S*CL( o I j' . -19 , 1

tr7 ELVAIO TO 0,.. WOLIE" '

II I R XIE^W

47 3.ooii .asaoe M.D. Start8O.15
Stop: 11.01

Do M.D. Stop: 8C.89

-8 1' M.D. 74'
472.4 b ottom of Care Hole C.L. 0.0'

A 15i- 1.



______________________________ Role No. 62-p -N

DILNL G I ?rojac t '.ContractorSOt
DRILLNG LG ThCWO Hassan ODeIononet'en OF 2 sOECTs.

I PROJECT 10. SIZE AND TYPj Of %,T HO - Diamond
Norfork Lake Bridge* 11 -Born No 2-

PierT, 3 cir" t ~ket, Near Center .2~OPCTII.I.'l ES,...TO 1.0. ~. .

SGeotechnician Rbr cmk Long-year EC-150

H OLE 0 oetScmo Water Depth

Bop ofls Casig of Botto of Rooe2.5

75. Borini Mehootary of. Tock SCOke REOVRYPO B RIN G 9~ig 4.2

CRt Racd0.0
Dolcsite r.d, C.L. 0.7'

T ed oCaigy nTop ofi ofRoelee pl
hele is f8c dn s. LaeSrfc

Fe0. Bot taoinc Sed, dsd. -Crn11 .5

115 Run 01

I Start 9:30

Stop 10:50

58.8 Amt Cored 5.0'
Amt Rec'd 5.0'

Dolomite Edsit -L Core
heald js & racfractiuredhr
Fe stainedontd, 165

100 1:5

AmtCo 192.0
ENG ~ ~ ~ ~ ~ ~ ~ ~ ~ m FORMd 1865.0slr.. 1 O~LT 6-3I~R Doomt -1 Core,.r



Contractor SLT

DRILLING LOG tMasa Cnst
IRoJeCT o10- SIZE ANO TYPE OF T 10 - Diamond

Norfork Lake Bridges " Boring No. 62-13-N3
LOCATION of Baring 

12. MANUFACTURER'S OESIGNATION OF ONILL

Ceotechnician Longyear

O. 0o- . ater Depth
62- 13-1136N2 ?3- . TOTAL NUMBEN CONE BOXES

sMANE OF DRILLER 16- Depth of Bottom of Role
a OtMECTION OF IOLE I

IT ELEVATION TOP OF "OLE

7. Boring Method Rotary , TO ALCONE RECOVEA FOR BORING

SOPTN DRILLEO INTO ROCK cord Dpth

9 TOTAL OEPT0I
r 

0 Oi E Tpe 

ELEVATIO DEPTH LEN CLASSIFICATION Of MATERIALS SCONE BOX ON REMARKS

• d . I I

Dol~ite (cant) Drill Acto

Smooth

121

D.D. 116.55

Broken m3
1 Start 11:35

Stop 12:30

-At Cored 3.0'
Ant Recd 3.0'

123
Drill action
Smooth

Vuggy, v/Calcite 100
Crystals No pull down

124

D.D. 124.55 2D 124.55

Run #4
125-____ -Scatt. vuss Start 1:50

Stop 2:15

100

Amt Cored 2.0'mt Rec'd 2.0'

126 Drill action smoothRD Dolomite - NumHealed Fracs

438.39 . D.D. 126.55 MD 126.55-
Botto of Role

127

TV Inspection made

of Core Hole

128- 7-9-80 ! 11:30 a.m.

129

____l30~193130 -

ENG FORM 18 36 PREVIOUS OIT104IS ARE OBSOLETE PROJECT

NIAw 71 .. ~To --- nP3t!



Contrecor SmEE T
DRILLING LOG ProJ et,-X . 00Contractorn o 2HZET

I DAa C men Conht F HET
I. ROJECT 110. SIZE AND TYPE O9 .. T HQ - Diamiond

tiorf ark Lake Bridges ~'Br n o.-

Pierm 3.! South 3ocket . Near Center IS12 MANUFACTURER'S DESIGNATION OF DRILL

SGeotechnic tan Rert Schmoker atrLongtyear NC 150
4. MOLE NO. 13WtrDepth

S.MN fDILR 62-P3-SI 14. TOTAL NUMBER CORE BOXES I

Bob Walsh "~Depth of Bottom of Role 440.0'
S. DIRECTION OF MOLE ITRE I.e.PLCTCD

14. DATE MOLE I7/10/80 7/11/80
vemvC-C 0C -90 _l~ DEB. IND. VEN. __________________________

. ELEVATION TOP OF MOLE 566. 32 (Top cas 1.ng)
B* oring Method Rotary I.TOTAL CORE RECOVERY FOR BORING 98.3

4, DEPTH DRILLED INTO ROCK 12.8' 1aigRcr et
1. TOTAL DEPTH OF MOLE 127.0' ___ Type NW
ELEVATION DEPTH LEGEND CLASSIFICATION OF NATERIALS I CORE box OR REMARKS

B 0. It I"

110.0 Top of Role -Top of Casing

117

113

1151
451.12 ______________Begin Coring 115.2'

451. DOTITEEd, an-Run #1
Bottom DGy, nd, Teaed Q Bit - 5' Core Barrel
of Rock fray, t hale Start 1:55
Socket faa&tsStop 2:10116 -0.2' FIE stained, .t Co 5d1C.L. Scattered vugs 867Aut Crecd 1.3

C.L. 0.2'

Drilled in float
Muddy water & fast
drill rate

117 @ .61 1.0'
D.D. 116.9
M.D. 116.7

118 Run #2
18100 Start 2:42

Stop 3:05
Amt Cored 5.1'
Amt Rec'd 5.1'

C.L. 0.0

11 Drilled in pull-down

194
ENG FORM 18 36 PRVOSEDITIONS ARE OBSOLETE I'OETMOLE .0

MAR 71



DRILLING LOG Project 1o. Contractor "-ET

I. _______ _ AC O_ __-r-0_ Masman Constr -,In CoMIsnv 00 2 SHEET
1. PROJECT 0.SIZE AND TYPE OF r 0 - Diamond

Norfork Lake Bridges I a-
L L O C A T IO N o f B o r i n g ---- o . E SI A T O N , ..

' Geotechnician La ogyear

.OLE NO. '. Water Depth

L NAME OF DRILLER 14. TOTAL NUMBER COME BOAZ-

IS. Depth of Bottom-of Role
4. DIRECTION Of HOLE -ITARTEC ICOPLLo"

I. DATE HOLE
C veRPICAL CINELBO . 010. PROM VERY.

17. ELEVATION TOP OF HOLE;- 8oring Method Rotary
I. TOTAL CORE RECOVERY FOR BORING %

2. DEPTH DRILLED INTO ROCK
19- Casing Record Depth

S. TOTAL DEPTH OF HOLE Type EW
ELEVATION DEPTH LEGEND CLASSIPICATION OF MATERIALS CORE BOX OR REMARKS

(D..i_,pM-0n RECOV. SAMPLE (D,1I1,. I-*. - I.o1.. d.p1h .lH e I e e I fl~ Il
• b C d |

Nu Vugs
Lined w/

121Qt &

Dolo X-tls

D.D. 131.8 M.D. 121.8

12z-- Run #3
Start 7:43
Stop 7:55 @ 3'

-_(Add 5' joint)
Start 8:00

123 Stop 8:09
Amt Cored 5.2'

A t Rac'd 5.2'
C.L. 0.0'

DOLOMITE, Ed.

124,-- med gray, m
healed fracs & its
Fe stained 100

125

UN
Small
Vugs

126

439.3' 127 Botom of Role 127.0' D.D. 127.0 M.D. 127.0

128_" Made TV Inspection

of core hole
11 July '10 1
11:30 a.m.

129-

S195130-

ENG FORM 1836 P-EvIoUS EDITIONS ARE OBSOLETE 1POJ1CT j tOLE -o
MARI 71

-- vT. c-VT



-. DI LLN LO 's 0-,-ISTALLATION Contractor

I P'ROjECT 10 SIZE AND TYPE Ofs O- Diamond
Norfork Lake Bridges_ I. DATUM FOR ELEVATION SHOWN (T7EM .MSL) '

ZLOCAOR (c..4-. -T-

H62-;4 -N-Core 12. MANUFACTURER'S DESIGNATION OF DRILL

3. OMILLING AGENCY Lonqyvear HC - 150
1. TOTAL NO. OF OVIER. I.VVeO u.OIU

* Ole .O. (A. R" - VA. g.I OURDIER MSAMPLES TAKENR

NAME F DRILER I. TOTAL MURDER COME SOXIIE

_______________________________ 7__ -. _LTIRTP of MOLE 557.7R8 PI a t f nrm

16TTLCORE ROER R NEMANKS

CIAT LEED CLASSIFICATION OF MAEIL RSECOV- SAMPLE PIEFM 'IP ... RMILEVATOR OETM LEGND (D*e~~ICRY MO ~ ~ ' E

426.93 131 _ Bottom of Rock Socket

Dolomite, mod. hd. to hd., Run #1
lt. gray to gray with a few Start 7:41
dk. gray 1/16" to 1/8" Stop 8:18
thick shale layers, mod. M.D. Start 130. 85'
fractured for most part,. 9 M.D. Stop 133.31

132 greatly fractured from 138.2 DD .5
- to 139.9, joints mostly D.D. 2.45'

healed with calcite, vuggy R~ .0
and drusy from 136.55 to C.L. .15'
139.70, occ. Fe staina along
jointa and in vugs.

424.48

134::Run #2

- Start 8:42
Stop 9:18 fuel pu:
Start 9:29

Stop 9:41

M.D. Start 133.3'

M.D. Stop 138.2'
13::D.D. 4.9'

REC 4.9'

100 1 C.L. 0.0'

broken

S0 druses with dolomite
crystals

13 vugs with quartz cr',stals

419.58 ____

r Run 43
Start 10:0

7 druse with dolomite Stop 10:4C

11-9-- rystalM.D. Start 138. 2
M.D, Stop 141 0'

brke io D.D. 2.9'
R EC 2.8'
C.L. 0. L 19

EmG FORM 18 36 PREVIOUS (01 TIOMS ARE ORSOLEYR.TL .(
MAP TI

TPRAfflir.urrYr



Hole Me.

DRILLING LOG IoS(T
I PROJECT 10 SIZE AND TYPE OF WIT

11 DATUM FOR ELEVATION SHOWN (TrM . MSL)

2 L O C A T I O N ( C -o . . . . S " " I -,

62-P4-N-1-Core 12 MANUFACTURER.S DESIGNATION Of DRILL
3. DRILLING AGENCY

t3. TOTAL NO. OF OVERP. I
M S T 

URMo VU0SoUPRED
4 HOLE NO (A. .. R- , l.e SUROE N SAMPLES TAKEN

S. NMA Of DRILLER 14. TOTAL NUMBER COME OXES

IS. ELEVATION GROUNO WATER

SOIRECTION OF NOLE !.TA9V
[  

!CO- 9..[il[O

oVRTICAL ... C... D... DEG. ROM C

'7. ELEVATIOR TOP OFr MOLE

7 TRICKNESS Of OVERBURDEN
t.i TOTAL. CORE RE[COVERY Fr 50R1NG

DI PT DRILLED INTO ROCK t SIGNATUR RE OF INSPFCTOR

S. TOTAL DEPTH OF HOLEI

[L[VATIO DErPTH LEGEND CLASSIFICATIONt OF MATERIALS I, cORe SOS OR .EMARKS

ELEVATION ~ ~ ( ....I N,,0O~ RIECOV- SAMPLE -OIIS N. I_ 1... PA
CRY NO. *IIp. *. .. pI~ .

140 d _,

Dolomite as above. Run *3
_tart 10:00

1i00 1 Stop 10:40
MD Start 138.2'

416.78 141 Bottom of Hole MD Stop 141.0'-- DD- - 2.8'
REC 2.8'
CL 0.0'

197
ENG FORM 183",,,vO2FCT, ,s,,. eO.CCjO,.C ",O

EN OM18 36 -REVIOUS CO10. IOS ASE OSSOLETE
MA"I "0

, TPAN,CM t fl"r



Hole. N.

Norfork Lake BridgesI.

______ ~r ____C 
- 0 9 

Bottomn of~s Rocko SCcke 

0__ 
__ _ _ __ _ __ _ _ __ _

D o o m t e h d.TI 
O 

t oi n m o .Ndo . u n *banin fromn 135.55-- to M.D.ATU W StopNAIO 135.09LL
136.00,cia Locc. 1/16 thiC 150tat1 5
Robray shalaer moderate.l

inOL pNaes 11.3 307

I&..L 0.0 UME OR OE
S. NAM or OK100E

6 ET RLE NOR crystals 19 D Dep 5.01
9.~~~~ ~ 4.9 ET O OE11.5T ~ R

C.LY .0.I

- Druet olomite ryst.al, un4

lt g-rye to druy with doumit M..Str 131 32

craysal Smalls clay filled

0.1r'cre aosejintd joint!
140 flled avU'z . 77



DRILLING LOG .AWp_ __-o-r00 -a;.a 'r 2nstruction cc) o,
2  

spcrr'

.4or fo rk Lake r s IeI
1

'
0

of Borinq

' Gectechnician ogya

S-NAMIE 0f DRILLER I OA UBRCM OE

* DIRECTION OF "OLE . AE"L

______ Rojgta- Me 18 TOACR RECOVERY FOR BORING
* DEPTH DRILLED INTO ROCK

ELVTO ET EED CLASSIFICATION or MATERIALS RCO. SADOPLEO (D.I$Im I. A.. I.. S ~ f.

ERY NO.0A.I

-- Dolomite as above. Run #3

M.D. Start 140.1
M.D. Stop 141.35

100 1 Start 2:07
14Stop 2:12

416.93' Bottom of Hole REC 1.25'

I 199

P.N1,C FORN



Pr j ct No. Contractor I S  
E

T 
SDRILLING LOG 1ruoA 7Q.K.0=' )Ja n Conat- t~ion Cotnvanv 101 2 SET

IPROJECT I0 SIZE *NO TYE Of T HO - Diamond
Norfork Lake Bridge#11 Boring No.

A. LC
Dv^' -fier P-Nocket - Near Center 1 MANFACTURER S DESIGNATO N. Of OR--L

eotechnician aLongvear EC-150
eo.Robert Scoker ater Depth4. HOLE N0

62-PS-l ,,. NU-SEN CORE aos
- NAME OF DRILLER

Bob Walsh Depth of Bott of Hole
.IEI ,~.-~o .=T. .OLE 0 7/31/80 8/1/80

VEtRL ~VL~E FOMVET.>C LEVATION TOP OF HOLE 6* T

7 Boring Method Rotary I TOTAL CORE RECOVERT FOR 9ORINO

6 OEPTW DRILLED INTO ROCK 11.4 " Casing Record Depth 156.45
9. TOTAL DEPTH O F VOLE 114 ype NW
ELEVATION DEPTH LEGEND CLASSIFICATION OF MATERIALS CORp EIo. Op RE4RRAIS

RECO- .SAMPLE (D ,," - .. h .(Oo,,pUE.I .0 N. I _Nf~,d * It

407.1 155 -- Bottom of Rock Socket

Dolomite, Ed, Had gray, RIM #1
nmun healed its & fracs, Start 1:28
occ Fe staining Stop 1:34
-- 1Mt Cored 2.0'-Broken 100 mt Rec'd 1.8'156-

ND 155.0 - 156.8'
D 155.0 - 157.0'

157
Rub #2
Start 2:01

100 1 Stop 2:07
Amt Cored 1.0'
At Rec'd 1.2'

158 - MD 156.8 - 158.0-- J D 157.0 - 158.0

Runi #3
Start 8:48

159 Stop 9:08
Mt Cored 5.2'
mt Rec'd 5.2'

-Broken
ND 163.2
DD 163.2

16 0_

100

ILvuggy 200
162

ENG FORM 18 36 PREVIOUJS ECI tIONI ARE ORSOLETE "RfC OLE 40
MAR 71

.. .... T



2LOCATION of Boring Brn o

5. MANUFACTURE OS GOL.AI FDRL

4Vl ELEV TIO NO. OF WaOLDpt
T ~ 6-5N -7in 1e4, oar TOTAL CNMER COMEN BOI

CL SS I ATO OIEC IO OFE AL KOL COR BOG OR -E1.

ELEVATION EPTH LEGEN (17, ELEVATIONERT T O OF HOLE I Men IC ,

9 ~ ~ ~ ~ ~ ~ ~ ~ ln CoreH 3.2E'NT OAI Csn ecr et

Dr o vlcite (Crnt) in ed 29

1616.4

91 MD 166.4'

0.3' C.L. Z
395.7 _Bottom of Hole

201
ENG FORM IS836 PRVONEDITIONS ARE ORSOLETE JPROJECT OIEPS-W

.A 
7m 

s m o m



* DRILLING LOG Pro*ject III. Contractor SHEET

~ ione Company of 2 SOEcTs
1PROJECT 10. SIZE AN0 TyPE Of .. F HO - Diamond
* Norf ark Lake Bridges 'Boring No. 62.P5-Sl

2. LOCATION of Borin
Pier 5 - South Socket - 1e2- MAN, I IUFCTURER'S DESIGNATION OF DRILL

GeotecnicianLongyear BCl150~ GotchicanRobert Scimoker IS- Water Depth
4. HOLE NO. -

- - 14. TOTAL NI. 49CR CCRE §OXES 1
.NAME OF DRILLER

. Bob alsh I Depth of Bottom of Hole

RDERITICL ICL DEG. .0. vERT. /;;i/8 0
I7. ELEVATION TOP OF HOLE 567,45'T.0- Caning

7. Bon Method Rotar IS. TOTAL CORE RECOVERY FOR BORING 100

8. DEPTH DRILLED INTO ROCK 11.0' -* I I Casing Record Depth __.1_43_..

S. TOTAL DEPTH OF HOLE 11.0' __ Type EW
EVAINDEPTH LEGEND CLASSIFICATION OF MATERIALS ftCORE SAOXL OR I~ -E-MI..._W .

EEAIN(fl... 04-. ERY NO. -O114 .1.1 It .,v.

40.5Bottom of Rock Socket Begin Borinxg 160.7
___________________ Ron #1

0.2' C.L. Start 8:05
16'L Dolomite, mod~ Ed v/soft Stop 8:10

- chalky seams and swirls, med 80 Ant Cored 1'
gray to buff, npttled, broke Amt Rac'd 1'

- v/nearly horizontal jts, som DD 161.7' 10 161.7'
- FIE staining

Run #2
162- - -- -- - - - -- -Start 9:12

Dolomite, Ed, zed grey, I Stop 9:36
nom jta and frees mostly Mnt Cored 4.5'
healed, frequent Fe stained, Amt Rec'd 4.5'
occ vugs v/calcite crystals DD 166.2

MD 166.2
16-=100 1

Run #3
Start 10:30
Stop 10:45
Amt Cored 2.0'

166-= mt Rac'd 2.0'
-100 DO 168.2

HD 168.2

202
MA FRM 18 36 PREVIOUS EDITIORS ARE OPSOLETE. jPROJECT ~N



DRL~N LG Project No. 1Contractor StT2
DRILLINGLO !)C Ig-rnoO55 INaeffman Cornet IoC ay of7 SHEETS

RR1tC %Q Z .. F TP AMO R F - Dipmoud

-Norfork Lake Bridges 'irNgIo.
of Boring

12 MANVOSACTUALRCS1$..$AT,Oft OF D91u.

Ceotechnician Inlge -a r____________

62-PS-SI
14 OTA NUBERCORE BOXES

0. -OM EPROOLE
16.RAL DAT OE

ELEV*TIM DEPV LEGER EL EATON TOPII. 0.* HOLEI..

Boin Meho RoayI .OA OE EOEI1.%R

-- ~~ry t l Mt Co e 3.5Ca i g Re o d e

stin& lcite (crtalan #

L68 -Scatt. vugs v/calcite So 14
crystals AtCrd35

69- stain v/Calcite crystals

171

1203
E OM1836 Scat"O.~ vuTR R ROCE R~C 2PS

VuAg w/act cytl

"AiSPO SL V



| Hole No.
?rDec "No. %nrco .E

"" L DRILLNG LOG ; _, - n 5 . ... ma_= :a : Cc . ..._. ." _n Co. o. 2 s[ -

I .- OlEC! t0 SIZE AND TYPE OF BIT Mr - ,

Norfork Lake Br-.dzes I -Bori.ng No.oCATIOSof Boring 62-P6-N-1-Core ,B~ o. Too .L

of Brin 62P _x1_Cr-_ IZMANUFACTUIRER S OESIGRATIO. OF DRILL

L Geotechnician Lonoyear HC-150
qobrt 'cr-r kpr 13 Water Deoth i ".'* I-, 0

4 HOLE NO.

N4. TOTAL RUMBER CORE BOXES 1
S_ MANE OF DRIL.LER

Bob Walsh 0 DePth of ,",F nle
6. OIRECTON OF MOLE IS- DS HOLTEE IOKT. [B. O

X39TIA C-LC _ _ DEC FROM DjEML 2/5/81 .- 2/5/81
iT.1, ELEVATION TOP OF HOLE 556.46' Platform

'. pr, ',n \iethod Rotary It TOTAL COME RECOVERY FDA O..O1

. DEPTH ORILLED INTO ROCK 10.2 Deoth 14 I. U,

9. TOTAL OEPTK Of HOLE 156.85 asngReor et .141 u
E D CL .I.ICATIOR OF TERIAS I CORE 0OR - R..... M

LEGE....D... RECOV S-PLE M94 ... . d. ... .a.

141--

142

142

1447

144

146

409.8 146 _ Bottom of Rock Socket I
Dolomice, mod. hd., It. gray Run *1

147 with oct. buff to gray-white
mottling, frequently fracture . Start 146.65'
and jointed with some FE .M Stop 150.32'
staining and calcite crystals Strt 9:45

Stop 10:25
LShale. 1/16" thick, brown. DD 3.67'

148 L 'lugs with quartz crystals 9 REC 3.1

Flint. black to dk. brown

149 20

204t ~ ~ ~~~150 POETIOFR



Pro~~~~ecel NoN..at r H E

DRILLING LOG nr~c o C7 3"laI ILI2
I~* -O~ PROEC Ilas af SIZ AN ~ ci: TYPE OF BIT

Norfork Lake BrIdges ,

I OCATION Boring No0.
of Bori.ng 62-P6-N-1-Core II MANU ACTURER' SIG ATCJOIN OFDRL

Geoecniia Doomtens boe.Re 1 r
ij. ~ ~ ~ u Wae#2pn ! -C

ROL StNt 10.2

1L 0.0EHOL

CDM Start FR55.23'

100r Star 11:20Rtay ORN

S, 0.00. 1IS-O
99.61'~ ~ ___Bto o oeE

16V. 20



DG riect No. Contractor NJ NEE
DRILLING L-- C or I . or 2 s.c,!

Norfork Lake Bridges ,

IOC'rO"of Boring 62-PL-S-T-RoIk Core Boring No.
o orIi 6A2 -TUF-R' O- QS IG ATIOk OF OPIL I

Geotechnician Lonoyear HC 150
_Robert 3_Qker ,3 Water DepthA .Ole No I

---- --------- 1 1 TOTAL. NUMBERm CORE BOXES
L a 0...( O r RILLER IBob Walsh _Is. nef- of Bottom_ of 8

, ,LFVT.O., TOP Or "OLE 555.83 TOP
rjn h13A8 IO CO~CRE RECOV~ER FORl BORIG 100

6 OE[PTM ORIlLED INTO ROCK _D ei I 1 . ..... . .... . . . . ... ..__ ,o I' Casing Record Depth
,. TOTAL OCP,. Of .OLE 157.85 Tvoe

CLAISlIICAT, O OF- MATERIALS ICORE DO. 0rs.ax
E[ ,VATIOA OCIPTIM LEGUO (D """ltlm tiny e/l *li,* ,l *,*llfll*ll~

S1401

41

42

43

144

145

146

47

407.98' -_ Bottmm of Rock Socket
Dolomite, mod. hd., gray to Ru n -
gray with occ. gray-white to MD Start 147.85'
buff mottling, frequently
fractured and jointed with MD Stop 150.45' -
some dolomite and calcite Start 8:11• healing-, occ. slight FE Stp-3

149 staining along joint planes, 100 Stop 8:38
3.49 druses and rugs in places. DD 2.6

R EC 2.6
CL 0.0

206

r._ -IT



Toet No. contractor 11EE('2
DRILING LO .(W -79-C -0055 massman C~ L c ion. Co. of .E"t

Norfork Lake Bridges I- -_!L. ... oj

of Boring 62-P6-S-1-Rock 12 MAUATUE' DEINTO OrD--

SGeotechnician Lnya
A.HL OIT water Depth !"~'

______ - - - - -- -14 TOTAL HUMSEf COME GONE$

-et nf lRnthafBLLLH J2 ~

11 FE.AT' TOP OF MOLE!

* o~narMetho - -- VTLOE!ICR FO ;90 IN

01"' LOCasing Record Depth-

ELEVATION OiPY. L.EGEND CLASSIFCAT -ON Of MATERIALS 01 ctON OE 0REARKS

olomite, as above. 100 Runl #1 -cor't_

Run #2
MD Start 150.451

151-MD Stop 155.401
Start 8:52
Stop 9:12
DD 4.95
REC 4.95

15 2 CL 0.0

D ruses with dolomite crystal 100 1

153-

154 /
SBroken

SDruses with dolomite crystal

400.4.

Broken Run #3
MD Start 155.4

15 MD Stop 157.85
100 1 Start 9-29 -

Stop 9:38FDD 2.45 1
REC 2.45

157 Broken CL 0.0

Vugs with quartz crystals
397. 98 4iv_ Bottom of Hole

159]

207
* ~. -~ -~-y



DRILLI LO roject No. ICotractor ,. 1
DRILLING L7-O Massmsn Cons o 2 SHE([Ts

1, PROJECT 0 1sZE AND TYPE 0., &1T - Diamo
n d

Norfork Lake Bridges Boring No. I
2. LOCATI of Boring -?7-N -1-Cor 12 MANUFACTURRS OESIGNATI'O Of DRILL

' Gectechnician Robert Schmoker " gt D3t

4.MOE0 
Water Depth

4 TOTAL. UClEN COCK[ 1OXES 1
S. NAMEK Of DRILLER1KOA 

U891CR OE

Mike Troxi IS Depth of Bottom of Role
a. Ciw. or - D 1SP . DATE O HOLE 'j 1/80 9/19/80

_-'_._-.€._ _ )'._-_, ,-0 Des. 17. E.LEVATION TOP OF POLK 554.941

7 Boring Method Rotary TOTAL CONK RECOVERY FOR @ORI-o G

I DEPTH OILLEO INTO MOCK 195' I Casing Record Iepth ±4/.45
9. TOTAL OPTH Of POLK 157.0' TTpe BW

CLASSIFICATION Or MATERIALS CiOME EMPAN.3(D RCOV* SA.-lL I= d...| .1

ILEVATION DEPTH L.OKI (O..,,IPII.[ C O .SAPLK (D , e4,. L.G.END.I.

141=

14

143

14

408.89' 1-- Bottom of Rock Socket
- IDolomite, mod hd., gray to RUIR #1

. gray, u tight fracs Start 9/17/80 Float
and jts., ocC thin shale lay 3:25

ers of 1/16" thickness w/ Stop - 4:20 @ 1.0'

14 small pyrite crystals, 100 1 Start - 9/18/90 - Float147 7150

Broken Stop - 9:20 @ 1.48'
MD 1.48' 146.07'_

407.41' . DD 1.48' 147.53'-
CL 0.0'

148 Run #2
Start: 10: 4
Stop: 12:05
M.D. 4.66'

. DD 4.66'

149 100 1 147.53' - 152.19' -

208
1501..O

ENG FORM 1836 -,,VoUs EDITIONS ARE OVOLEK. ROJECT o.,. ,, 2-F -W-I-r,



I Poj C 1 SIEVA~N TP OF 41o. 554 - iaon
' o rf r Leth e Brotge S. Boring CN o E O o

2 ET L OE EO. of O B r OK 0. ' C sing 6 -7 N 1C r12umFATRecrd Pt- - .0D

(O..aEpdDO. 0cv -OoE to DATE. HOL 9/19/d tJ
Xd-C M--*o 

_____F"__"_____

fracs. ShaleL Layers,, /16

fracs.~Strt 1hl:22rs 1/6

151 100 1 So! 25

Run #3

Start:- 3:40

1515o o-mTt - to-dh d 10 1 Stop.- 4:10

tohd gayM.D. 3.356

,tigt js. 's ctterd cert153.65' - 157.0'

is Vgs anBrkegulafracs.

Strt 72 (/1/0 )

1006217-N-1 3.35'



2 DILNG OG Project No. ContracorDRILIG OG I TA -% -C,- no SS Magsmn Conftr.ction Co.ry'.v Or2 ET
10 SIZE .C~ -f K - D)fmond

0"OATO of BoriBrigNog

c9 OLEE NL 9/16/80 9/16/803WaerDet

S. NAME 0 O ~LER .o o L SII A I R O -OC IL TOTAL 900 O

Dooinleto otey mod- TOdA gOay toOVR Ft.R 8*1O

fracs. DEPTe LtainN, 0CC.AV 'tugsE Starr: I1:3 -la .
Stop 12O.
Str: 1:5Dw

Stp4:45@5

147-10 gry1c.tgtjs n M.D. 1 2.7'

stoD: 12.307

Sto Smal5 @u5

210
ENC. FORM 18 36 PREVIOUS EDITIONS ARE OSS0LETE. JPROJECT HOLE "0



DRILLINGATO LOG MATERALS CO sRE uto BOXer -- REI*IC

IRRJCT1 I E COVC SAMPL 'T HO .. - I* Diath

Dooie modehica hd, t. gay t

buff cOLEgh Nto, and e fracth

100 1OA UBRCR OE

I Boring MethDolomtmd l~ry w5TTLCR ICI- 0 O
8 ETHDftE iT buff chaiky mottling Str: 2

C.L. 0.0

olomite, mod hd,lt gray to 

bu6gra, occ.jtighand s rad. cs

along healedns cs

J~2L-1i. 100_ 1__ ____________

EN OM 1516 9fI ~ ~ AEOSLEEPOETI .p.~



40553 Boring of 6 PSN Rock oet-i AUATRW DSrAINO RL

Lonya Star 15465

AtOEN ob gray S requent fractur e Dep4t7

and~' TOTALs NUMBen Ceale withXE .
c.NM FDRLE o alteDpt ocf Botto oft Hle 95 .8

-. ~.- i-u's wit c-ilitecr5ta-

DEPT DRILLE INORC 102'Csn Reod TP

S.TTLDPHO HL 6 .Ie 
H

% COR BOX R u REMRK
CLASSIFICATIO OF MAEIL Can't- SAPL page h t .

OEPTN L..



Ioomt asOEC abve StoE 11:14 ST RQ Dle

4~~~~E 4.650 atrDet

~- - Deith calit crystals CL 0.0e

16 ~ ~ ~ ~ 6 DAT MuOLtEaciecysas

Borng, MehodRotry18 OTA COE EOVR FOR St0 rt11:3

100 NoC. -M0

C15935 -.040

2.a5...8~' ___ Botcsn ofCore H1~ ____ ) M Start 1. 35Stp1~79

16213



DR"LL ... L Prcject No. Contractor 1-1
" DRILLING LO T)ACW n7 70-C-0assa Con uton Comy lnv

IRo. EC 50 SIZE -40 T E 'I RD - Dia'c'nd _

Norfork Lake Bridges '', Boring No.
2 LOCATO of Boring 62-PS-S-Rock Core z ., F u oEsA.4 o. O ,

, Geotechnician Lonevear HC-150
H obert Schmoker II Water Depth

I& TOTAL NUMBER CORE BOXES

S. NAME Of ORILLER

Bob Walsh 's Depth of ottom of Role
4 DIRECTION OF H E 1L*T OO I *

... .. . . .. o ,,A7 " T . o DAT E 3 / 2 6 / 8 1 3 2 6 / 81
17. ELEVATION voP OF HOLE 556.59

Born Method Rotat1, ,T OAL CORE RCCOI'ER 1o ,0RORI

B DEPT, o.ILED -0 R 0 C 10.24 19. Casing Record Pt

9 TOTAL oEPT oF "OLE 161.05 Type

CLASSIFICATION OF MATERIALS RCORE SAMORRPLRE

ELEVATION OEPR cEO O (DEPcTHPLEEN) FRY NO Itfl r"4. .4,.Ij .,S.,4,¢.t

506

405.78 Bottom of Rock Socket

Broken MD Start 150.82
MD Stop 255.2

Dolomite, Mod. hd., light gr y DD 4.39
to gray with some buff mottlIng DD 4.3

from 150.81 to 152.20, frequ nt .09

152 fractures and joints often h aled CL .09

- with calcite or iron, occ.
druses or vugs.

98
15

154

401.39__________
Run #2

Start 155.2
MD Stop 159.95

156 .DD 4.75
REC 4.75
CL 0.0

15

Broken 100 K
'158

Drujses with dolimle :r%,st. |

2214

396.64 160 L 214
Run -

_ I I _.. .... : . __ .r



DRILLING LOG ProC -o. Contractor 112 S pTS

Ac MsoUTan Conizyclion CcTOS1 O

., sIZE ,NO TTP( , H - Dla! nd

Norfork Lake Bridges Boring No.

, TIOR of Boring 62-PB-S-Rock Core O.RT~OR o,

Geotechnician Lonevear
. 13 Water Depth

I& TOTAL RL'SA.ER CORE DO.ES

I NAME OF ORILLR I' Depth of Bottom of Hole~~I -

T

- - I 
O  

CO.-L .11.

6" DIRECTION OF ROLE IS TATE MOLEC P R

17 ELEVATION TOP 01 -OLE

Bor..,g Method Rotary 14 TOT Al. CORE RECCIEY FOR SC,-G

I DEP70 DRILLEO iNTO ROCK -s Casing Record Pt

TOTAL OETM OF OLE Type NWF~o, iREMARKS
CLASSIFICATION OM~MATERIALS I CORE O O

R0ECOVo SAMLE ,D.III.nJ ,p,. S, . ORplS 1I
ELEVATION OERTK LEEO . ...D" ERA N

J I _ _ _ _
60b 

" 
Ol 9.6L - 3 95_4

Dolomite as above. Run #3
MD Start 159.95

100 1 MD Stop 161.05

DD 1.1
-1.1

395.54 16L- Bottom of Rock Core CL 0.0

AR~jECT215

-OLE O



ORLLUG LOG proj- " o. Contractor $ MEK E
DRLIGLG DACW t-7q- -M0S limermsn Con- ' uc ism CoMDAny 2 ts

-. 1tl 0 SIZE AMO TV" O 017 8 Diam'ond
Norfork Lake Bridges r Boring No.

2 LOCAT$O0 of Boring 62-P9-71-1 - Rock cOTe 12 OANUFACTURER S OESIONATtO4 O Oa.LL

Geotechotcian Ln__er _C-150

Robert Sctoker ,3. Water Depth

A Not[ NO

S. NAI Of ONILEf '. TOTAL R UMiIR CO.E POXCS 1

Bob Walsh , Depth of Bottom of Role

0$ Ot'(CTIO- 0.OLE 1 DOVE VOLE

!MRVc ... C......o _______Ma.T 11/13/80 i 11/13/80

(.K0.VE ON TOP Of NOLE 557.42' platform
Bring Method Rotary t% OT AL COPZ 'COV"c V FORP SoP 100

* .O .o LLo MWTOOCX 10.18' " Castng Record Depth 134.4 "

STOTAL oEPT O OLE 164.53' Type HW
CLASSIFICATION O MATESRIALS I CORE TOx OR fMANRKS

[L(sVATSON O I L-E[GEN (D.., IWIC COY. $AMFL X (DflhIE .M W . 4Mjft Mr

S• b * 4 ,, __ __ __ _ __ __

151

152

154

403.07' __ ___ Bottom of !!9Jc_Socket

Dolomite, mod. hd, It. gray REE #1

with buff mottling, 1/8" -her N.D. Starti 154.35
layer at upper and lower Startl 11100
contact, occ. vugs_ Stopi 11:45

Dolomite, mod. hd, it. gray N.D. Stops 157.55

to gray, frequent fractures D.D. 3.2'

and joints often healed with 100% Rae.

calcite, vuggy zones as shown

I with ocr. vugs throughout. 100

vuggy

399.87'

broken R'-
,broken M.D. Starti 157.55

158 Start: 2"22

Stops 2-34

N.D. Stopi 160.32

D.D. 2.77
100 100% Rec

216

160 21
FN(, rorm 1A 36 *M*.P-oVTMOLTK0C '



rroject 'No. Cont ractor __T1 I C , T 2
DRILLING LOG I T)ACU ( ?qCnnss mastmarl Cons :ti=-Ccnv&M_ 2

I P"OACT 10 SIZE AND TYPE C, BIT HO - Diamond
Norfork Lake Bridge@ T, I -- -

_C__ 
Boring No.

oc"' of Brl"g .2-P9-,-l - Rock Socket Q -MANUFACTURER S Of.51CHATIOk Of DRILL

Geotechnician LonSyear

C "OLE 40. Water Depth

14 TOTAL II.-VER coot BOXES
S. NAME Of DRILLER

Depth of Bottom of Role
G. DiMEC11OR 001 HOLE 1111^Tl* !If DATE HOLE

17. ELEVATION TO Of HOLE

7 Borina Method _i0_t a-ry-- 10 _TOYAL COME RECOVERY FOR 904FMG
I OCPTH DRILLED K* OCX

sing Record Depth
9 TOTAL DEPTH 0- E Type 9W

4 (D.- fcov. S..OPLC (n, it I.- Jwh .1

_. CLA-IIICATIO* 
OF "AYERIALS 

I come box OR 
ME-ARKS

I- vugs with calcite crystals
397.10' Rum #2 End

Run #3
M.D. Start! 160.32

161 Start., 3200
Stopt 3:25
N.D. Stopt 164.53
D.D. 4.21

100 1 100% Rec.

16fi

vugs with quartz crystals

16 L-::

16

392.89' Bottom of Bole

211
ENG FORM IS 36 fo,110 1 A4 .*1OLRTf ;OL I



$~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~"1 T______________________________L______________

CLAUPIC1'IO OP ~ ContraS ~ corI ~O

Iooie modEC hd to1 hd. gray, 0. '11E2iaon

fofr Lk requent fratues i~is ns Ito. trt12.

aetcnca foe tchink shlelaer narStp 120

OR*-le dark gray, 1/1" hi

Doloig eho omtey _mod TOTA gray REoR FO. BOSRtN 1500 2
4. ~ ~ ~ ~ buf DEith fracture andMC 9 9 Csn ecr et

u. withL DEeT stinn 100E 16.55 0.0' CL

396.IFCA ONO36'AL CR oxO EAK

- Dolomite, mod hd, gro vith gry -- 12

buff ottig n ru

frac. and Et. 
mostl 

#1e16.d

and igh. nneros sall 100 121

1ugs witht: 1urt11vtas

chetD and soth Fe stainin 0 .1CL

39.36'. 83 ~ ou or~ ~of~.*AC 29 -
159l



DRLLNG~~ Project No.- Contractor S(T 2

1. oft(CT o0. SIZE AND TYP! 01 Sir SO -Diamond
Norfork Lake bridge* oig10

LOCTIO f3O~ng 62-19-S-1 IL MANUFACTURER'S DESIGNATION Of DROLL

LCetechnician Launitear

.. HOL R Is Water Depth

I&. TOTAL "U-S(R COME POXES
S. MA-E 0. ONILLKN

I'- Devth of bottom of R~ole

CLSIICTO 0IECIO OfERAL HOLE3 O

ELEVATIO. Of PT~ 1.1017. ELETON TOPFHLE f.~. % I..ph.
I~CR Bo0.i Methode Rotary TOTA -.. Ag.OIh.anBOIN

9. TOA DEPTHOfHOLEType__

Dolomite as above. Iva #3
Starti 1051
N.D. Start 158.93'
Stop$ 2:13

M.D, Fiziab 162.09'
D.D. 3.14'

100 1 0.0' C.L.

62oBttonofCoreRole ____________

219
ENG FORM 18~36 ** I- ROIICT

1.01.1:0



ZOL3NG LODG s:-ZEC -0~ ~ t~~

Boin De Ncf . ttf fR l 6 ' 9 9

Nof r lak Br fe AE- iOg 3 /1 8 4 13 8

'~~~~~~~B 
A"', TPO 571 O

150.0

doloir tS or ironDpt

S.NM FDILR 1 o cc Wal s Deit quartzOf ol cry4a 2 4959 9

I. C 4.95 -IE

6 ~ ~ ~ ~ ~ ~ ~ ~ ~ C 0.0,No LE.... 1.DAEmL /1Z ; 1-

10. CLV1o O-OrOL 3 ,3E_ P_

150



ProL LC.O,. .C. CIn,:acIorn2DRILLING LOG Tr)AC'' j. C0 " - H,,, n Conetruction CcrA n, . 2
.C.t- T 1o SIZE AND TYPE SIT RQ - Diac'td

Norfork Lake Bridgeb , Boring No.
2 O0CATIO. of Boring

o 62-P10-N-RockCore 12 "AFACTU.REN'S DES NATO OF O..LL

Geotechnician Longyear

13- Water Depth
MOLE -0.

NAME OF DRILLER 
- 14 TOTAL NUMBER CORE BONES

IS. Depth of BottIM of Role

. OIRECTION OIF POLE I DATE HOLE i

CD -TIC AL -D,- I , . ... "... -. 11

17 ELEVATION TOP OF HOLE_ oi Method Rotary. SO-G

Borin d I& TOTAL CORE RECOVER 'ON BORING

a DEPTH OILLED INTO ROCK I -Casing Record Depth
- TOTAL DEPTH OF HOLE Type Hw

CORE BOP OxR fE-AXS
CLASS,FICATION OF MATERIALS ECOV. SAMPLE (I,gIl,pg Ip*, *I*I Jo. . 1 J

ELEVArTIO NO DEPTH LEGEN. (I.. I *gP,,HlIr

. 60, ' * 7 _

Dolomite as above. Run #3

o -Vugs with quartz crystals MD Start 159.0
MD Stop 164.23

Start 10:14

Stop 10:39

16r-  DD 5.23
REC 5.23

CL 0.0

100 1
16 Z7

16-7

392.95 --_ Bottom of Rock Core

1 __221

17 r F r) Fl M 1 0 1~ P 0 E C T . N O

'P.- III*IIIII T.. .l I *1 ' P I . T Il l . ...I/ ll l l " t' '



Z:; E C-0 SIZE -'-0 TYPE SIT HO-Diamond 2

Norf ark Lake Bridges Boring No.

S. NAE OF RILLE Fko' WA Depth of Botto of Role 164.56 EL393. 03

Dolomite,~~ mod hd,:raR;l;1 //81 ,

mechanrcal orho along shal seAL COR RECOVR 3.1BOIN
som aDight DRILLE staiing 100K 103 CLn 0.0rDet

.- TOTALite hdT O OL6 .6 gra to buff

F lt, tATfN h OF dk. RAL gray-bi toIXOR 1k.1, ,_, ..

40.D otome o R.c, Sot. ryo~~

frctued.~ fMDtre Stnd 154.2t3

398.0 Dolomite, and. ron, buff wih tep 0 1

frues arppues. Runs an 3 .

mechanical~(se shee alntsaeweo)R .



F- DRILLING L!COG oic No Con~rancoa-~~n ~ L~2

C ~ ~ ~ ~ ~ 1 SIZEI AND TYPE.... rEC ItTeDTEHL

H62-PIO-S-Ro -kLT ELEAIO R'S OP~rAO OFOLIL

SENATI OFRILLER 14T TOTAL NUAI--EA COREn BOXiES

I ~ ~ ~ ~ ~ 1 TOTTE DOLEO OL ve

EL V Lo n FCL7 EL E VATIO N T,. t . O P O F OR L

t et odRoar I ITA REV SAPECv FO . . I. BdApI
E5 DEOT DRILLEDj INTO ROCKII'HA

I TOOETT OF:NO Typ I

Dolomite as above. Run #3

MD Start 159.58
MD Stop 162.70

161 Start I11:10
Stop 11:45

98 1 DD 3.12
RLEC 3.05
CL .07

162

394.891 4/9/82
4/0/8

163 Run #4
MD Start 162.7
MD Stop 164.56

100 Start 7:46
Stop 8:01

164 DD 1.86
REC 1.8E6

39303'CL 0.0
393.03iBottom of Core Hiole

223
~F l FrpW r~ PROPCML No



-~~5' r'' I' I'2 S' E" T

1 TOT~~. OPT~ o~ ~ 17. 08'BCaing NeordD.h 445

I~lmiemo. d. 1lgh gr te , et Ru .

BbWlhtthd ofstls tat O H 10:3
1 4 -- ! H; 

1 1 ' I I
-B ro k enT1O OF H LD A E O E8

OaR .. C 3.2/8

go0 z' CL TTLCR REOEYFRB IN 1 0 0

9-0 TOA DEPTH- --- OFHL 1 7 0 '-v .



8.1~LE 2~, - -

c: or In 62-Pll-n-2-Core 1 IA- *wu ACT RE R 5 OTSGIATON 0F DRILL

MOL.. Water Dec n '-
L w..cOF DRILER %. IOTAL NUAISR CORE bOrE S

6, DIRECTION OF MOLEi IL o.TEPt nOL IC--~ OnRf COn

t'n nd ota-V EL VA tOR. TOP .1 - LE

~o'-i r'. M'"'n Ro arv ORERECOVCERY FOR SORIRS
I& DEPT. DRILLED INTO ROCK

9. TTALDEPT OFMOL Record Depth

E[LEVATIOAN DEPTH IL.ERO CLASSIFICATON OF MAT ERIALS CORE RCOA OR RE"ARRS
CRY .0. A~,s~ .. 11.a''.

A nb a I d
401.981 Dolomite as above. Rirn-#1 -

Run #2

es with dolomite crystals MD Start 150.2

MD Stop 155.05
151 Start 11:26

Stop 11:50
DD 4.85

RmC 4.85
CL 0.0

15 '~Dntse with dolomite crystals

100 1

15

15

397.13 155
Ru"#
M~D Start 155.05'

MDl Stop 157.08'
Start 12:01

156 Stop 12:19
100 DD 2.03

REC 2.03

395lj15 CL 0.0

395.1Bottom of Core Hole

L i __ -225-



1 1 SIZE -Pt I, L

14 A L NUMSECRE RCOMEA SOES fI~ 0

S . ^ M O F O X LE C4 
B W l s 

S ;h .P L ( D- la. Q 4 1 4 o. P . ..

Of-4. T ~1E4MOL

DA //1 3

Fe staining1, oct. MATRIAS -CR o.OsE

E-3.l cor loss Ito .. '-c .

141 ~

12

43

142 I4226



.;'; LINC, LOW , -... I 0 " , 2 u- ,
Bor-ng .No.

Geotechn1cian Lonvear
13 Water Deoth RTl KR °"N °r =

A NOI.E .o.
14 TOTAL NUWSER CORE 8OXES

5$ .. E OF DRILLER

I DIReCTION Of .OLE A NTNOE IC OM .LET CO

c " --. N mT I c A L ," -- C L ,DO 1_ - E o M K - D A T E H O L E

-117 ELEVATION TOP O -OLE

7 II'-: '' zarx' I& TOT AL CORE RECOVERI 'OR BRING

* DEPTH DRILL-ED INTO ROCK Isasigecod__-__-___ C

2 TOTAL DEPTH OF HOLE Casing Record Depth

C SIFCTION OF MAT ERIALS CORE BO. oR RIIEMARKS
ELE.ATIoA1 ET 1LEDE-0 CL1IIArECOC. SASPLE r. ,FI -. 1. _e. d.a.f

S T O D E P T O L ( * E R Y N O . h .. , l , A

Dolomite as above. con'-t Run- #1 . -

401.70
Run #2

-Druse with dolomite crystals Start 10:10
Stop 10:37
MD Start 150.38'

MD Stop 155.27'
DD 4.89,
REC 4.71

15 CL 0.18

96 1

15

153-

S5 0.18 core loss

396.81 -

"Broken Run --
i -, Start 20:55Stcl: :

MD Start 155.2-
156-100 %M Stoo 156.-44

DD 1.1--
REC 1.17

39.64 Bottm~ 2O o_= Sle C .0

_i 22

- I227 -



__ 60ottoO of Boig 6 -1 -- Rock Socket1-

Shale Wirm, blDkep1' th o oto k. Start El0.0 0.9

Dolomi e mo. OF Od .t. h. ..St r 13 . .

0ccY*,O .oa - _ buf motlng frequent RECOVR 2.3BOIN

aln beddin planes, INcO ROC 10k 0.0necr
J ~ ~ ~ shl seams ofPT abou 'OE,16"Tv f~

S1Strt13.1

Shale, firm, black, 1/16" thiAkStates:0

100p 104

~ ~ S itho czocie fr t133.'M tn 351

133.w7h8 aliz cysl

13I.ga oga i, loD .

42344.40 228mttig feun
fractures ~ ~ ~ " an oit msivRC 

.



Contrf cCot, tuc lc'n Czv'. ns.2

Dofo ak mBidge s Bbove. No.3

62-P12--lStopk 12:18

A StaLt 1400

IL 0.0LCREsoE

420.29 ~ ~ ~ ~ ~~~Det of_ __ Bottom of Roe ole_____________

c DiECYIN OFHOL jt OAT2HOL
oat.. CflQL ' " T 1). EL V T ON T - OF H L



Norfrk Lake r :.zes Cr _ __ .....~

Robert'pd Ro ka r I,

4. OLE N o 129.425a'n R crd D pt 94

s.OV NAMEL LOFI'l .1 E. .. lh.

59ft74C- BottomNE of, Rock Soc2/8e278

9.9~ TOTAL, DEPd. OF. -OL 138.2 Tv e H tp 3 .

.... PL0 V. RAP EC 2.1u4,
It>~~t.R NO. It ~ e2dC 0202X

12. 

. ~ rn TC IS



tO SIZE An TP..- OF FT

:;. rf: --,.L ke Br z!"es F

.62-12-S-Rock Core I 2 AANOF 000rer'S ON O AL

___ _____--______--_-._ L orc:ea: ;i'i-- - ; I ZO

- 14 TOTAL NUMBER CORE S CIE.S

.R ... .N "e

.. -E Casing Record eTh.e

CL ASSIFICATION CF MATERIALS ICORE Box1 OR REAKS
i~~E yQ* f ' 0" Ao .

Ru-n =1 nmnr't
Do!-mi:e as above.

Run #2
-- j Start 1:24
-, Stop 1:47

131,m Start 130.15
131- mD Stop 135.35

-DD 5.2

REC 5.2

/ CL 0.0

Shale, f~ir, brown, 1/16" thick.
100

134 2 _

135-
422.24 - --

-- R'un 3
-- Start 1:59 -
-i Stop 2 :11-

136 -J -Vugs with calcite crystalbs. MD Str 135.35 -

j- M.D Stop 138.25 --

DD 2.9 -

100 1 REC 2.9 -

-' CL 0.0 -
1372

Shale, "r-, brown, 1S" t1 k

-3-

419. 34----.... Bottom of Hole -

, 231

- , .- -,-,., C ,t



ro.ect Corlzlac:cr
DRILLING LOG No.

re ce ct  o -2

C.. 'T I Pi c n E .,' dI R ! - ,- d

Norfork Lake Bridges rin N

'. of Boring 

_r 
n

- ~ zP a--L 1____ -, z2-33 a 1 . . . .c IIRER s cEs.GNA'o" or DA'

eot[chnlician Robert Schmoker Lcnvear HC 150 _
_' a -ter Depth

,ADR-RE OQAL .S CORE BOXEs 1

Bob Walsh " Depth of Bottm of Role
SO-AEC-ON D -50c _,m *DE ico16L('OL

....... ...... 3/14/81 i 3/14L _
t ELERot TOP F o -OLE 556.96 TOP

BoLin Method Roca- -- ES TOcov.cL FOR RoCE .c
a DE.. V- LLD. . .. .. 9 99'

527 Crs ing Record eph '
TOT'AL OEP-o O LE 52.75' Tve F5

CLSILc ro or4Av.AK
ELVTO DEPTH LEGEND CLSIICTO C RIALS ICORE 8O, ORP 'R

ID..C,,DIA.¢fl, RY N IE E , .. II..*.~II. . M
._4( ,

4

42

514.2 Bottom of Rock Socket

43 olomite, mod. hd., light g-re SRn 1:2
4 3 -- '-0to dark grey in a few shalv Strt 2 29

-cnes with oc. 1/16" thick Stop 12:48
shale searis, massive with a MD Start 42.76

__ f e w f r a c t u r e s -os t l y l -,n g 
D S o 4 .7

bedding planes 100 DD 2.02

44 V 

R£ 2 2.02 -

CL 0.0

512. 18"
0 . 0 Co re lo ss ~*

Start 1:45
_- 

Stop 2:00

M STart 44.76

46 DD 5.37

46 RDC 5.27

CL .10

4 1

4814

__1 5Q ol"

'It r pi , *. . . ,.^, ,., ...... 
- *'', 

P501C C! 

,-ot 
7.

H ~~~.~ ... 

I 
I II



I rojectNo. lContractor
DP I L L 1 -41, LOG -7Q-r.QQSS I massman Conjj I;t ion C OF_)AC

11 SIZE AND TYPE I IT RQ Diffmcynd
Norfork La e Bridges 11

Boring No.
",-A oi Bori.ng 62-P13-N-1-co 12 11UFACTUPER S DESIGNATION Or DRILL

T__ -_ -_ _7:

Geot e. chnician - Lcrngyear

13 Water Depth

11 TOTAL . . . BE. CORE 8O.ES
5 NAME Of DRI __LEM

IS Depth of Bottom of Role
W -DIRECTION 07-"OLF

16 DATE HOLE

17 ELEVATION TOO OF MOLE

_7BqrLnS_ M -ethod Rotary 16 TOT AL COME REC VERY FOR BORING

If. 0 _'.'ALS , Co.

16 TIT 
A L c"'

C.S Ing Re
01-1. DRILLED .. To .0c. Casing Record LIIepth-

ME !

_C.V

I TOTAL OEPTNOF OLIE Type RW
CLASSiFICAT ON OF MATERIALS I COME Box OR MI.-S
CLA11.11CIkIT

AP, _Z E
ELE-110- 0E.I. LEGEND 4 ECOV- S AMPtf.

No

06

Dolomite as above. -Run #3

Start 2:17
Stop 2:30
MD Start 50:15

51 MD Stop 52.75
100 1 DD 2.60

REC 2.60

CL 0.0

5 2fj

504.21 f Bottom of Core Hole

233
P-O'e C? OL C NO



* V~Iroject No. Contractor page 0 orfrE!

,R IN. LG DCW 70-C-nn ~ Maspsman CODt- on Copn ,of2
10 SIZ -- . To I E I i n

Norf ark Lake Bridge@s1 Boring No.
02 . O1 -'C ofr in g H62-P13-S-1-Core 12 ...12 UACTRI2ER S OES11IN O- RLL

T-- Clcthni cian Robert schmoker ' onva C5

14 TOTAL NUBRNOE O

S NAME 0F DRILLER I

6DIRECTION OF MOLEPRW IR.1 AEMLi3/ 6 8

Borij~~___- - -~ ay IS TOT AL CORE RECOVER' FORORN

a OETH OILLE INO ROK 1022'Casing Recor Dfp

ELEVAION OPTN LGEND CLASSIFICATION Of MATERIALS R% COME ROX on EAE

ERY No .~n..c. IF.gm.t

401,d

41

514. 18 BottoM of Rock Socket___________

42 Dolomite, mod. hd., light gre, Runl #1
to dark grey in a few shaly start 11:07
zones with occ. 1/16" to 1/4' Stop 11:45
thick shale seams, massive m1D Start 41.78
with a few fractures along mD stop 45.14
bedding planes. DD 3.36

RBC - 3.36
100 CL 0.0

44

45

510.82 
Rn#
start 11:55
Stop 12:26
mD start 45.14

46 mD stop 50.22
DD 5.08

REC 5.08
CL 0.0 Z

47-

100

4

49

214
5 _______ OLE .0



b~ILLIN u'rojct No. 1Coatractor 0 -'

DOILLNG LMr--TQ-r-.pS Masaman Cone -uctloyi Ccxe~anv o .11
I AN 0 1 L C.7 1 *"A D TYPE SIT HO- Dtwmcnd

2 Norf ark La -keB ridgesu1 Boring No.
ofBrig 6 2 -Pl3-S--1-Core sso..o oORLL

SCeotechinician LonVe a r

so OL -0 Water Depth

5 .' o LA . To 01 DRILE aE... CORE 0oR-

SDepth of Bottom of. Role
6 DIRECTION OF MOL.E16DAEHL

17 ELEV~ATION TOO OF ROLZ
Borlin -Met hod RotOTaryR ECVRYES OR

II DIP?" DRILLED INT0 ROCK1 OA OEREOEYFRBRN

I TOTAL DET"~ OF 4OLETye R
#LECV^TIO.. DlSRTM C EGEN CLASSFICATION or sa~,L CORE go. ORR4AK

.~~~CV I.- d- .1__________

505.74' lomite as above.

51 0

Start 12:3

RRO ~ Stop 12:45R

* ~M Str 50.-22-*



E4ILLINC. LOG r~roject N. Ccs' I, Cltv

Norfork Lake Bridges - Boring No.

Broken RI I 4t1 et

Pri h usWith -alit cryhstals.n f ol

Fcrig MehodRotay W 100A COR RCV R 2.65-C 100

ShaleDRLEDITORCK 1, mod. hd., brown :CL 0.0 ,ty-7

64 TOA VuPT wit calcit c2.4stalsF

Dlmie, Io. hd. RTo hd., OE IO R
gray,- Arequen fractures and:

ELointsO withH someN ir n.t.n.

497.4 0cc. vugstrc of kSaet
Run #1
Start 1:00
Stop 1:21

Vugswit calitecrysals MDStart 6. '
63- - m Stop 70.0

10 1REC 5.1'
n--Shle md.hd, ron.CL 0.0

64 Vugs with calcite crystals.

St00 100

6&- -D 5.1' ,-



A~.7O-C-OO~ ConrrecCo~-cc~C.~v 'r

[e PROJmitT, as above. - - BI Rn *3pc
Norfork~~Sar 10:40dgs11Boig o

100 1IETO OF 2.486 AT HL
CD C - .L'7 EL V TI N OPOF" L0 0

DEPTH__ Oottom INT RoCk Coren Reor P

I TOTA- 237HO HL Tv



!'0
DkILLING LO r n C,,nFt-u4;tiCIn C -- n,

C; I - ,10 SIZE - 1-

Norfork Lake Briiges " B.1jrIg No.

77"-Oc^710" of Borin gloi-pl-E:ast-Rock Core_ 2 A.,IACTURER 5 OEII- I - 11

Geotechnician 
- Lonevear 1C 150

Robert Schmoker Water D,2pth
4 HOLE NO.

11, NAME Of DRILLER 
14 TOTAL NUWBER

Bob walsh Bottom of Role

6. DIRECTION OF HOLE A, L'Z'

T E 
ICO-11

Co 
E
HOLE 555.96 TOPFIE~ IOP OF HOLE 555.96 TO P

7 Boring Method p fn -v
6 DEPTH DRILLED INTO ROCK 18.2' - -),g -ocor-d "PI -0

I TOTAL DEPTH OF HOLE 77.4' Tvpe TT.-

CLASSIFICATION OF MATERIALS SA.0 REMARKS

ELEVATION DEPTH LECE.0 PLE
.0.

506

521

5-3=

56

57

41

78 Bottom Of Rock Socket

Dolomite, as Jescribed below. Run 41 See
Sheet #2

100 1

1r.ken 
238



I roj cct cr~

D;ILLING LOG T N oF7uctonCopan 1-"
)Aw 2. "Q r.-o ,; 0 SIZE AN0D OF a. T HO -Diamo'nd

2 LOC^T'O" of Boring 101-pl-East-Rock Core . AEATFESDSGAINO NL

Bo0irC N etO o _3_Water_-Depth

-CORE SO R

ELDIRETION OETF HLEED CLSSFIATO OFT MAEOA EO APE (,I~ga .I..dph

SBoingMethd Rthar:, mod -. '0an.

6 1 D DP~ DR L E4 .85OK 9 C a--1 ng R c o d T e F
9it coating DEPT 4.8HOL

CLASSIFICATICN 0.0TEI" REO. P
ELVTO-ETHLGN D Che phd ,,ga. 100 10

DoShle, mo d. tad. toar hd.0
gray ~ ~ ~ to tob0fgry,2e5e

fraomtes an desoitbe mes

6ug wihcit e cortirn hel 4.85

Dol.omuts, 0od.cd.sih to d.
greacto to f-gay indicatntns io

toaclimeson, jts o e sae

to ~ ~ ~ M Stoptne 69.eof15 e

67

Run #2

Sto 10051

Broke Mit cStait 64.05'~s



Pro ect C-M.  i 1 * 3
L ,,GLOG IA~ismn Con!,rucion.

I E T - . ,T Difcmod

Ncrfork Lake Bridgeb ED, nN

SLocA,.' of Boring l01-pi-East-Rock Core-2 .A.ACT UkER S OA T 04 OF 0HILL

Geotechnician 
Loneyear

' water Depth
I MOLE -0

5, NME O DRILER14 TOTAL NUMBER CORE BOXES

L' Depth of Bottom of Hole

sT.ATEO -o L tE(

6. 1IRECTION OF HOLE f6. DATE HOLE

nD.0TIuC1 CLW DEC. f0. -TV.

17 EILEVATION TOP OF MOLE

Bcr r. Method Rotary 13 TOTAC-_ 5R'

'DETH DRILLED INTO ROCK 1" Casing Record Depth -

9TOTAL CEPTH OF MOLE
CORE BOX OR RC-H

K S

ELVTO E~ EED CLASSIFICATON, OF MATERIALS RECOV. N*I.JLE r,1I~1 . .4HNH

704 1 9

-Vugs with calcite crystals. Run #3
Start 12:26

Stop 12:49

Dolomite, as above. MD Start 69.15'
MD Stop 74.2 '

71 DD 5.05'

REC 5.05,

CL 0.0 '
Shale, mod.hd., brown.

100 1
Vug with calcite crystals.

-Broken with calcite crystals.

737

74

481.78 __________

Run e4
Start 1 :13

Stop 1:31
MD Start 74.2'

7 mD Stop 77.4I

DD 3.2:

REC 3.2'

100 1 CL 0.0'

7

7

478,58 Bottom of Rock Core ___

24



DRLLN LG Project .i.. :Contractor F 2 0 E2
DRILIN LOGor I Io C .pn v

,.,fork Lake Bridges B-11ng No
2 ,.OCAT3Q o. Boring 112W R O ~ c

' eotechnician LnVerH 5

7NOLE " Robert Schmoker water Depth

NANE OF RILLER OTAL UN@C CONE BO.ES

Mike Gillev - "-Depth of Bottoo of Role 4LA
1, DATE AOLE /1 -7 Si 9/17 81

Borng Method Rotay I. TOTAL COP -ECOVEA-EM*OG 1IjT

CLASSIFICATIO N, OF A.TERIALS NoC00 'SM. DItMIM. ** M* .E.

151 Stp15.

100

BottomSe soef Rok2ce

40 
116 

'

DoloiteMod.hd.to h. R241"
ENG ~ ~ gry FOMrequent~,OS~QflA frctre Start~r pqO1C :0C



Poectr.. ContrcoI E2
DRILLING LOG "ssoa , (),_ V OF 2 s*eE!s

Dolom ak B ie, asin abveo.n#

... CT.; 0 Sr1.top 011:58

Bottom of Rockt Coreol

IDRC -O 'L
-JDTE"L

CD. - . D - MIA O .T

I o i e-* A1 
LEAINTO FML

toTTLCMERCVR FR8RN
ENG FORM ILL3 ,-vOsp~ ,,sAEOSOEEOU L G



DRILLING LOG l'je t Nso' Contractor S-fET

Y)A~ 0170-005', M , .~a Con -s rjtfn Cme2any ,
IRjC f0 o IZE AND I- F I Q ie(m

Norfork Lake Brid~es Boin I o

2 OAT of Boring -__IBoring __No.

H101-P2-E-Rock Core .2 .FACTIREAS DESIGNATION 0T NU

Geotechnicjan Lvne',ear HC 150

A HOLE .. 0. Robert Schrnoker 13 Water Deptin

SNIUE 0F DRILLER 4 TOTAL .... EA CONE ... Es

Mike Gillev Doth of Bottom of Role 401. 14'
1 DIRECTION OF IDLE I-~.TEO I A. T . Co.(I

NNT*L~CNN ________~N TAMNET DATE HOLE 9/18/81 ;9/18/81

17 ELEVATION TOP OF MOLE 562.66 MOP
Bon Mehodtar1 I TOTAL CORE RECOVERY FOR ;O-NO 100%

16 DE.T. DRILLED .. TO ROCK 10.46- -s Casinog Record Dpt

11~~~~C 0.0 ET.0 L 11 2 T~ R

BroenRun #

start 10:5

hd.,grayto ufffreqentMD Start 15.6 '
15 faturesand jintssomemD Sto) 15.6

REC 4.84

CL 0.01

100 1

TN ~Run Q~ o's~e_
END ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ tr 10:51 P!OI O OSAPOROrEOEC OET



Contractr .EE 2
DRILLING L OG CProst-ecto CO.n OF 2 SHEETS

pSIQC SIZ -1 cNTAE OF SIT O Diar'ond

Norfork Lake Bridges -Brn 4

2.LOATON of Bor 4ng H101 -P2= E-Rock Core

SNAEO DRLE 4TOTAL OCe~ CORE ".ES_ _______

DIEV CTION OFPTHOLECEO CASFCTO 0, DATTEAL HOEY *L (O,,.g A. IN A Npb

a ~ ~ ~ ~ ~ D DET1RLLD.92CK' a~g eodp

.B 11.92
1otto ofRc zeC .

Run #V
Dooie2saoe tr 11

-tpJ1 2

244~
EINO FORM 1836 I.. 1.01S FOI ThONSACOROFE



AD-A130 553 NORFOLK LAKE HIGHWAY BRIDGES BAXTER COUNTY ARKANSAS 41
WHITE RIVER AND TRIBU .. U) ARMY ENGINEER DISTRICT
LITTLE ROCK ARK R L CRUTCHFIELD JUN 83

UNCLASSIFIED F/6 13/13 NL

mommollommomms*rnurnumiiuuumhEEEmhhhohhhEmIIIIIIIIIEEEE

mohmhEmhmhhE-
EIIIEIIIIEEI-
-IIiii-III
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MICROCOPY RESOLUTION TEST CHART



.)RILLING LOG Prec .Cnrcr

T ~.QCO~ O 10, IE N T, I BIT F. - Di---
Norfork Lake Bridges Brn o

C. OtC T O N f B ri f l - 3 W t R o k C r 2 M N F C U E 0 ,- l 'L CP L E

4 HOLE 40. O'13 (.~OM . Wate DAe pth /2/1 7/88

17. ELIEV kTION TOP OF MOLE 559.5 Top
Boring~ :-hcd -'a OTAL CORE PECOCVER FOP OTAI-G 100%
O8EPTH DRILLED INTO MOCK 10,06 " Casing Record Pt

ELEVAIION OEPT~~~~a I.EOENO ~~ CLASSIFICATION OF MATERIALS EO-SMl *.....'I..EpI

LA.- EY N. -"" *N. It f'**~

384 4 1 1-71Bottom of Rock Socket

Dolomitic Limestone, hd., gra rStart 4:23
to pinkish-gray, frequent Stop 4:45
fractures and joints with MD Start 174.94'
some healing of calcite 10 1 M Stop 176. 5
occ. chert seams, slight to DD 156.

1 ~mod. reaction to HUl. R .6

382.90 --- o.Chert, hd, gray-brown C .

MD Start 176.5'

MD Stop 179.65
Chert, hd, gray-brown DD 3. 15'

REC 3. 15'
CL 0.0
Start 5:44

100 1 Stop. 6:03

Run #3 4
__________See sheet #2



I~~~C- crh____ -to.

DRILLING LG flC 70cpp r..an~~ Con t'reI~l Cctrveny Jr2S
?Jorfork Lake Bridges Brn o

2 LOCArO'. of Boringl(l...P3.West.Rock Core 2. .. ,,FKCTURCR1 '.S OCSG.,F0 .L

3 Ceotechnician . rgya

4- MOLE NO.

S. NAME OF DRILLER Depth of Bottom of Role

6. DIRECTION OF "OLE 1 AEHL

~(R'CL CCLCO 'o~ c ELEVATION TOP or"OLE

Borne Metho'd -L 4 CORE RECOVERY FOR EZ)RLNG

* DEPTH DRILLED INOMC ' Casing Record pt

I TOTAL DEPTH 0r M'OL.E ITv

- - CLASSICATIOR OF. 'ILS RECOV'. SAM.PLE fo,,, ~ ..... , ).... d.plh .1

ELEV*TIOO DEPTH ILEGEND (D... EfRY NO. *' '"

Dolomitic Limestone as above. Ru #3
Start 6:15-
Stop 6:42
MD~ Start 179.65'
M~ Stop 184.5'

18 DD 4.85'V

-Broken CL 0.0'

182Z 100 1

1817

184-

100ar 7:R50# Stop 7:53
374.4' Bottom of Rock Core -00 _m Start 184. 5'

______ MD Stop 185.0'

DD .5' REC .5'
CL 0.0'

- - 246



0~iLNG OG roject !;C. IC oftrA c.r
Io 11Z AkG T11C POT RO -Diamocnd

?ofrk LakeBridges *Irn o
.'C*TIC'.in ofooi.

- 1O1-P3-East-Rock 12 MIIFACTUREPSS OESIGIATIOM Or OLL

GeotchniianLonrvear HC 150
1etehica Robert Schmnoker warDet

14 "IOLE 140,.1WtrDp~ 548. 3

I A4 Of DRILLER 14 TOTAL IIU IICA come Boxes

13Bb Walsh~hofZct of Role

11 DIRECTION 01 ".Le )TA C I co.j 'c
MVIRTSC*. CIC*CO . D94__I_~_EAT 16 T" -LE 7/25/81 :7/25/81

TO ~O F .OLE 56.4 8O
1Borine Method Rot - Y oBRN

18 OCAT. DRILLED INTO NOCX In_ 14 10 Cs_ n - ecor - ijp

12. 10141. DEPT" or NOLL 87 2'igRcr Dph1bU

ELVTO ETH LEGEND REC v-SAIIPL pbl818 .

Str 3:0

17tat1790

17to319.6

1 r+- Run #3

MD Start 176.98'
MD Stop 177.11'

17 DD .13'
REC .263

CL 0.0'1
belw)Run 42

MDStart 1:48

MStop 14011

DD 18'

hdgry o inkshgryfrCL 0.0

138.81 17 s tome t nd ofRcurso jIi

soloigte toimodstong 100crbe >un =3Se1 bv
reaonoi~ Run #2

18 
010a t 2 4



DRILNGLOGjj oject No - oteco --- S
,RCACT. o.C DL. - sman ConsrcinCmny 2-

1SIZE -- a "P SI HO - Diammd
Norfork Lake Bridge@ oin o

LOCTIN f orng 101-P3-East Rock Co:: 2ANIIFACTURER-S DESIGNATION OF ORIL.L
C e o te c h n ic ia n 

L n yea r
OLE No. W gater Depth

'~Depth of Boto of Hole
46. DIRECTION DO, HOLE IS AT OL TARTEC ! 1 .CVE

C vERTICAL CDII:LI~e _______ Dec. rom VEST.

I7. ELEVATION TOP OF HOLE
SBorne Method RotEsv ,i TOT. . Ok r- IEP rc. O,

S. DEPTH. DRILLED INTO ROCK Recor' uepth_______

9. TO TAL. DEPTHI OF HOLE asn eod Tvve HrW
KLEVATIMOPMLGN CLASSIFICATION OF MATERIALS ~CA O RREMARKS

TO ETI.1 IRECOV. SA~MPL.E OII, .I I. .Dl.
* . ~ ~ ~ ~ '~~'''~~ CREY NO. .Idg I.I.U.IpO

Dolomitic Limestone as above. 'Run #4

Start 3:40
'Stop 4:10
MID Start 179.261

MD Stop 184.3
18DID 5.041 L

CL 0.0

100 1
182

1 Broken

1377.1 1

Run *5
BrokenStart 4:23

18Vug with calcite crystalMI St t 4:46

Fractures with calcite crysta s MD Stop 187.12:

100 1 REC 2. 82'

CL 0.0'

~1~ 248



DRILLING LOG Project No. Contractor -E________________ 00Ms11assman Construction Compa~ny ~~ 4E
I~~ ~ IIZE LCND T. Of MIT HO- Diamond

Norf ark Lake Bridges 1oig.8
f rigHIOI-P4-West-Rock Cor 12. MANUFArCTRR OCSSOAATIOR 0Op ORILL

3' Geotechnician Longyear HC 150
Robert Schmoker a et

L NAUIE Of DRILLER 14. TOTAL NUMOER CORE mazSOC

Mike Gilley -D Deth of 30ttom of Role
A . DIRECTION OF MOLE1.DAEML

XWKRY.TC.L ..C31MC-N& 09. F.0"C VERT.81 9/e

7 Born Method Rotar j5 TOTAL CORE RECOVERY FOR BORING 10

1* DEPTH DRILLED INTO MOCK 10.65' Is Casing Record Dpth b
9. TOTAL DEPTH OF HCOLE 173.95'Tye R

ELVTO ET EED CLASSIFICATION OF MATERIALS %CORE 1ROEOR _REMARKS

ELEVATON DE~h LEENO W..np~~n) Y NO. ~ ... i g,..~

1399.7' Bottom of Rock Socket _________

Broken RU: #2
Start 11:24

Stop 11:53
Dolomite, mod. hd. to hd., MD Start 163.3'

1gray to gray-buff, frequent AID Stop 167.7'.
fractures and joints with DD 4.4'
occasional iron stains. REC 4.4

10CL 
0.0

16

395.3' 

un #
Start 12:07

1Stop.- 12:22
MD Start 167.7'1
MD Stop 172.77'
DD 5.07'

Broken REC 5.07'

1100 1 CL 0.0

27 249
17~ r.f



DRIUNGLOG Project?4No. Mnh-~ Con trutOlCSDA i;2s.c

DolomIe, asG above.n Con #2 on canF't m~
~~~~~~~~Se set. #1)C 0,SZ NDT FSI t ca

a -10 1 n C " I

390.2L k B i g s 
o i g o O BTD

2~~~~So 12ATO:35Brng_

389.0514 TOA NUBE CONEni~ 00~e~ r - - C

L; NAEOFI LE

0ttmofEl

a. DIECTIO OF -LIZ C

19. DAE 2O0

.7- R.A -c IO 9.romVST



- DRILLING LOG -Project No. Conrato--

of k Gille B s o f N ou. o ~l

10b -* -Est-oc coe . "NCUELEVOEIATIONTO O f DRI 6 7 L ator

'oo Stp1'1tDStr

rokenGle Dp"o

o9G.FftD Stop 16 838

Boring Methc - 11 HOLED 50.' ToP t~ ~
.vl T--'-I. CORE .. C 5.23

1399.61116110 1 otmo okSce

BrknRn#ISatU bol.r 251



DRI LNGLOG I TeCW O.. Maisman Construction ComanITy Iov2 SHEETS

Narfork Lake Bridges Boring No.

of Boig H todin 1 Rotary , - z Co r-1. TOT-UA CTUMER OERYNAI F O F RI LL

GetN.ica DET DILE NO OK asn er P

5.~~~3 TOTAL DETHOepLEth e~
RO. OOL NO.RK

CLASSIFICATION O. TOTALA~ MUE R CAMLE BOXES .. * 1* ~ph.
ELEVATIOIs DEPTh LofN Bot.,*I.P. of HO.le

. E C I O o r H O L D A T H O L

8.DET 
OILE 

IT MC 

Is- Casin 

#5or Start 2:30E

9oe.tl TeaOered DEPT 0.F HOE ye

389.3ICAIO OF BottomAL of RockL Core -,- I..

L701-_ __ _ _ __ _ __ _ _ - -.R BOXl OR I



N orf ark Lake Bridges o g14. O

'GeotechnsicialS Robert Schmoker 13. Wae 548.80'H-I 5

NAM9 OF DAILILEIR Bob Walsh DptO h AL BU.4UER COf R01E

-. DiRECTION 0 HFIOLE IS. PATE MIOLE I6115ZB1 6 1 8
jff'EftICAL CCIdOpaf. FRO" VERY

17 ELEVATION TOO Of HOLE 561 7

'Bong M-et-hod - Rotary - -. COR REOVERY roo 51IW
a. DEPTH DRILLED INTO MOC 16.51' Is Casinlg Record Pt

9. TOTAL DEPTH OF ROLE 182.,25' e
XL %CORE tox On RleMARKS

CLASSIFICATION OF MATZRIALS RCV APE edI, .... .. *I*

ELEVATION DEPTH LEGEND (D..p.'IEAT No. P I I ,ROI

61

1

263

16;

396. 05 7 Bottom of Rock Socket I__
- Run #1

BrokenStart 12:15

Dolomite, Mod. hd., gray- Stop 12:45
buff, frequent joints and m4 start 165.74'
fractures with Fe stains. MD stop 170.02'

DD 4.28'

16 REC 2.25'
CL 2.03'

396.05' - 391.77'Z

Broken
53 1

li 2.03 C.L.

391. 75L 179 -1_ _ __ _ _ _



.. ... P ojetN. Cont ractorTI or3ses
. RLING LG ~ o T)C V -79C00 kilpn -Con t'uctton cI..n o3 .cr

* a~e 0. 11 JE AND TYPE *IT ED -. Diand

Norfork Lake Bridges I" Boring No.
2LOCATION of Boring 61pw_ kcre il- UAmUFACTUIAS DESIGNATION Of ONLL

I Geotechnician t _ er

4. MOLE .. ~ Water Depth
i4. TOTAL MUM99AE COME DOXES

A. TOTAL CTION HOLEItDAEHL

coreT at 17.9.

Z start 1750

M~ Stopt 170.56'

REC 2.36'
CL 2.03

17-42 1

17254

3rknRn* (e he



DRILLING LOG Ir;,Je ct ?No. * l*Contractor t--.o CIIey OF3IET

. PROJECT I~7--Ot. SIZE -ND T'PI SIT HD - Diamond

Norfork Lake Bridges 1. Boring No.
2. LOCATION of Boring -101-P5-w-Rock Core. 12. MAUFCTURER'S DESIGNIATION OF DRILL

3. Geotechnic tan Longyear

4. OLENo.13. Water Depth

S. NME F DILLR4. TOTAL NUMBER CORE SOXES
S. NME O ORILERIs. Dpath of Bottom of Role

a . DIRECTION OF HOLE 
ITME t-aE

* ELEVATON DEPTN LEGENO. E EAIO O FI~ HOLEt,,,.~f~

95DPT Deasurin tape atC BO . CsnRcr

9. TTAL EPTHOF HLE_ 255H



?;(VIC L IN LakeO Br d c DAT MOL . / 7 8 8

10 LMSSFI-Rc.T o re 12i IA UCO COT N OR IN4TINO -
Deo E h LEcia n O Rt o neea HCPI 150..*.. ~ I.

4P NOE wNO, i..

S6 N- OFDILR1 OA MMDRCM OE

161as '-Dpho oto fRl

1.DRCINO OEI AEHL 1.'E C ' "

19~~~~C 
0.0'EP .O -L 82 6 'Tv e

1it6npacs 6.

216

Broken Rn4

16~~u Brke see sheet 26.5
MD Stop 168.30'



L rRILLING LOG I~oetN.CnrC,.,

Norfork Lake Bridge.I.BrnNo
.0C.T..of Boring 1O1-P5-W-2-Rock Core IZW fACYUkEA5D$1 Q N AT ION 0 RIL

Geotechnician Lonzvear
-- OLE '.0 11Water Depth

3 . . .E Of ORILLER 14 TOTAL WW"BER CORE DONIES
I "A" OF "L LER I Depth of Bottom of Role

DIRECTON OF NOLE I$T*TEA.O1KL.(

QZM.V.CU C.CL.EO _________ EC. .. t DATE MOLf

17 ELEVATION TOP OF HOLE
Poring Method Po tay- ZVNNONC

8DEPT. DRILLED -ATO ROCK 9Csn eodet
11 TOTAL COE,. OF "OLE Type Fr'

CLASIIrICATION OF -11ERN1"LS % CORE n ORNEANKI
.... ECOY. SA"E--NOM ,...-'. AN dpAO

Dolomite, as above. Run #3Broken~~Sar 
8:4 'A d,1*

Stop 82
MD StartlG 9.65'
~lStop 174.42'

17 DO 4.77'
R-EC .77'

CL 4.0'1

-~ ~ (silt bed - 391.37''
16 1-387.37 

'

4. 0' C. L.

17

387.27' 3rc~en 
R n 4

Start 8:41
Sto n 8-57

I M Start 174.42'
I M~ Stop 179.69'

I -~ D 5.27'
REC 5,27'
CL 0.0

110

21~

-382.10 Broken25

-Ru ;f: se-i0-T



Ki-O"s ction nCc- K, 4

'Norfork Lake Bridge. 1 Boring No.

2 L~cC*' " of Boring 1 -p 121UFC7UER SF DSG-.TIO Of DRILL

S NAM OF RILLR IS Depth of Bottom of Role

6. DIECTIO OF NLEI1. DATE "OLE

7. ELEVATION TOP OF NOLE

F Borft Nehod Rotary 18 TOTAL CCAE OECOVCI '0' BOIN

4 OEPT DRILLD INTOROCK l Casing Record p-

5 TTA OPT O "LETvpe H

CLSSPIATOUOF MATERIALS 
.EO" _~PE tI,, ~.,:.SI..~(

Dolomite, as above. Rn*
Start 9:13.
Stop 9:27
MD~ Start 179.69'
MD Stop 182.65'

22 1DD 2.96'
REC .66'

CL 2.3'

2.30 C.L. (381.44' - 379.14'
(Red drill water in this zon . 2.3' clay filled

cavern)

(Drill water turped red

379.4- Btto Of ~lein last 2.3' of hiole.)

258
PFOjFr,



L DRILLING LOG; Irv 4 ect N.) C,,'nt rh.cor< _LE?
1
02

*at, 1 0 IrO *.OT' BIT HO D ivmcnd
Norfork Lake Bridget 1

and Boints ith Bo in stinno D.4 0

C'B 
0.0

Bob ~ ~ ~ ~ ~ e Wasshtho otooo oet
6. OiRCTION F 259



DRILLINL0Cl puoject No. - - Contractor -l i
031_~n Masesan Constu io . or

2

IS IZ ~O 017*I HO - D em Ond
Norfark Lake BridgebBoig?.

LORIRof Boring 11P--okCr
r 101P5-ERock ore 2 M~ FCTu.RER 5 DESIGNATION Of ORILL

Geotechnician Ln a

"OLE .0 Water Depth

5 NAME OF OR..cE 14. TOTAL NUMSER CORE 8OXES

"L Depth of Bottom of Role
'G. DIRECTION Of' "OLE I.DT OE I - 'O!oP Et

II7 ELE'.AYIO. TOP Or ROLE

1Boring Method Rotary -- O

4 DEPTH DRILLED INTO ROCK(

ITOTAL DEPT" OF ROLE 'i Cayin Reor H
EvAojDET L.- CLASISIP#CATION MA ~TERIALS OROOOR REMRKRS

ELE~TIR EPT LGER e..-p-U RECOV- SAMI'LE (,In *.... Ilkdp~,o
17 FR~~Y No. A- l. I.a.,.C

I COR lo
Dolomite, as above. Run #2

Start 3:56
Broken Stop 4:27

MD Start 169.1

17 MD Stop 173.93
DD 4.83'
REC 4.83'
CL 0.0

27Broken 100 1

386.83 17Rn*

Chert, gray-green Sat43

260



DRCOKILLG LM Prjc o 
o2SEI

for ~* LCO Brige 
Boring NO" O

* CTT O~ .C VOMCB1.4or aing Neor-

NAMEIPIC0IO 
OPILI SA CA AL T OTAL N M OME Of M A

6C O OSAMPN F AO 
E S D T HOLEI.'. I.. C... ..

ELEATON 0C?"UCONO(b.;7.~f ELEVTIO TOOFOLE -. 8"S *f)lat o

141

419.0 Bottom of ROck Socket -

Dolomite, mod. hd., gray, SRt 1:1

mod. fracturing and jointingStr 
%1

slightly shaly in places. Stop 2 2:25

MD Start 142.99'

100 1 MD Stop 144.68'

14:DD 
1.89'

REC 1.89,

CL 010'1

417.1
Run #2
Start 11:36
Stop 11:49

4D Start 144.68'

MD stop 149.66'
DD 4.98'

1ZREC 4.98'

CL 0.0

100 1

mooitwd. hd., buff wit

slight amount of brown shale.l

_o.fracturing and jointing'1
linto dark gray-brown

Dolomite, hd., lt. gray. modi

_11 .1' --- 4 fracturing and lointing with 26
41244 ~~ some iron staining. siliceou .# e he

ENG FORM 18 36 MM to-o- PR',"~.E oeSOLCVC IPMOJICT OC

7 - -M



DRILLING~M StOr Pro49.66'onrato

DAC 0-1-CQ05 ~ simn ontrctoCL man 0.

408. BoWetto Rock Core 12____________ESINATONfDIL

Geotehnican Lugves

O 0 ae et

S, NME F DILLR 1 TOAL UNGR CME262C
ENG ~ ~ ~ ~ ~ ~ ~ et FOf Bo8o of Role~ ~ s~i.~tI~t ot~



2 LOCATION of Boring

(T1 DI~LE _P6 ,oc 11.2mfACU 19. .

41 .00 ONLRAI. eth o Bottom of Hooc407 So

1.43'T.O OFt HOL 
Start Gi2.9y

III. ~ ~ M StEHLE '67 op 18.93'8
1)C TI4 DDCI 0 6.03'.... 1

Borig MthcIS.TOTL CME EO E C 4.6BOIN
a DPT DILLD NT RCK 1. ' asig ecrd L r -3 .4 '

14

1z

142:

A~~~141V Run *2

Seeaht 21

Stp 122

1S-.43 _______________ __ Star__ 42.9

ENC. ~ ~ ~ ~ ~ ~ ~ M SOop 186148.93O 'O$*~ @Stt~



DRIP9 LLNG LO 4T0 Rc o C tactg or d 2

I. SSOJECT 100 111111 EE - 0 1c t SOF 0. NEMAN

Dolomite,_ asabv. un*
Vug~IN wioou crstls St t125

gray frequentcia fracure an 00

1. OL Vug Waith cacieprttas

40 .6 _ Botto of RockLE Cor TOTAL_-61ACORE____

K! ____ _ ____

6. DIRCTION F 264
E~~~~~~'C ~ ~ ~ ~ 6 DOTM OL31~~A 0~,o. ao~~ W~C



Project Nfo. CotatS t..o amn o2cc'sDRILLING LOG flAC 01.
7
0-t'-005S _ oncS , o2 soc

A~ 111 Of '~ O. ST HO - Diavond
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* 149 'CR ID

14T-

Ru1#

Dolomite, firm to mod. hd., Sr 113
buff,~Sar 11ghlywa3erd

frequent fractures and joint ,Stop 11 :42

traces of iron MD Start 142.951
100 1 mD stop 145.1'

14-DD 2.15'

REC 2.15'

BrknCL 0.0

I- Runl#2
Start 11:50

Stop 12:13

S... M Start 145.1'
- Dolomite, mod. hd., gray, MD Stop 150. 0'

shaly, frequent fractures DD 4. 9'
and joints. REC 4.9'

CL 0.0'

100 1

Dolomite, mod.hd. to hd.,

light gray, frequent
fractures and joints with

__ some calcite healing and
iron staining.

4119150- Fracture at 150'. _______
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tart 2:45
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gray to gray, mod. fracture, M.D. Stop 139.98'

I and jointed, somewhat D.D. 5.14'
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100 1
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W-0 EMTL. 0.0z
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Start 7 :45

00 1Stop 7 :59
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D.D. 3.024
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C.L. 0.0'
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1
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28
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30 below See Sheet 42
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Dolomite, mod. lid., light i o =200
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texture. 

500p 10:07
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Dolomite, as above.

Start 12 :58
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M.D. Start 130.1'
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13.D. 5.05'
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13100 1

13
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Broken

3
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I Start 1:22
Stop 1:28
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T

N
l 

A* ru i, ER 00

' Geotechnician Robert Schmoker L-nSWeseiHCle50

14 TOTAL .UMMER CORE SOES 1
SMike Gilley ' Depth of Botto of Role El: 424.66'

G , ICO OFHOLE _, DATE HOLE 1 12-11-81 12-11-81
Off.oxo v" , 1 ELE.-.o O .OOL 560. 76' T- 0. Platforn

Boring Method Rotary 1l TOT5LCORE r6ECOVE'O '' 0 P a
SDEPTH ORILLED TO ROCK 10.7 1 Casing Record pt

9. TOTAL DEOET OF MOLE 3 IW6.1 'Type

CLASSIFICATION Of MATERIALS S COV- S01OR RIMA,I
ELVATIO

N  
OEPTH LEGOEO ( RENT ,Af¢E. O, #IR s. *... d A

21

2

12

12

12

-36 Bottom of Rock Socket

Dolomite, mod. hd., buff to Run #1

light gray, mod. to frequent Start 10:41

2 fractures and joints as dept Stop :0:59
increases, occ. trace of MZ. Start 125.4'
shale and chert. M.D. stop 130.2'

D.D. 4.8'

Rec. 4.8'

C.L. 0.0'

100 1

128-7

12 q:

3.6130 ___________
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. Robert Schmoker Water Depth

14 TOTAL. NUMBER COn BOXS

Mike Gilley ,s Depth of Bottom of Role -:424.66'
* ISE[CTIO OF M"OLE. 

lTMAY £0 iCAP .*L[ (

6 DIRECTION 01 HOLEI1. DATE HOLE . 'oC .,
....... C C ..... ~ ,no . ,,t ~. OM i 12-11-81 12-11-81

7. ELwEVATION T__,.oP r 560._76' T. 0. Platfor.
Bortnt Method Rotary 1.. TOTAL COME ECOVERY 'OS 901G 100 1

1 OEPM OILL.ED ITO ROCK 10. 7 1 1 " 
Casing Record Depth 12 b.0

9 TOTAL.DEPTH Or MOLE 136. 1 Type FP
G 1 CLASSIFICATO OF" 01ATERIALS1 Bo OO R .0.0.PMA€LEVtIO........ MO ..... MC.. .COy.. $4001.o o* C.. ....... .. ..-... So ... .....

(MV 1 10 M MI- ~ 11111. I .IMI A ,

430,76 1 CORE__ I on't_ _,

430.56t Dolomite, as above. Run al-See sheet =1
-un r2
-tart 11:10

100 1 top 11:15
- 4. D. Start 130.2'

.D. Stop 131.45'

.D. 1.25'429.311 _--Rec. 1.25' - _
S.L. 0.0'

132 Start 11:28

Stop 11:44
M.D. Start 131.45'

100 iM.D. Stop 133.9'
D.D. 2.45'

33 -  
Rec. 2.45'
C.L. 0.0'

Broken with some chert.

A; Chert, hd., gray _-

34 Run #4
Start 11:55

Stop 12:07 Z_
M.D. Start 133.9'
M.D. Stop 136.1'35 Broken 100 1 D.D. 2.2-

Chert, hd., gray
-- ,Rec. 

2.2 '-

C.L. 0.0'

24.66' 36 Bottom of Rock Core
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Norfork Lake _ridges 11 Boring No.
...... I. M0-West-Rock Core ," ............ s ...............
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A -LE Roe" Sh e Water Depth

3 W A S O f TLIoRA U oU !M M C O M E .o o1 (
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* DEPTH OILLED TO OCK 10.00, " Casing Record D 'P _5"

9. TOTAL DEPT. o, .oE 104.85' Type
KLtEV*TION CE EEM CLASSIFICATION 01 SATEMAUS _.COME sox oM NESRKs

.MV O SA..L ,,A,
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9

9

9

9

Bo=m Q1 Rock Socket
Broken Run #1

Start 4:47
Stop 4 :55

Dolomite, Mod. hd. to hd., gray Start 94 85'

to gray-buff, frequent " --

fractures and joints with MI) Stop 99.68'
some calcite healing, trac s DD 4.83'
of shale, occ. vugs with REC 4.83'

calcite crystals. CL 0.0

100 1

9

Vug with calcite crystals

457. 32' 279
Vugs with calcite cr stal ,

I 1o ...- IRun~ *2 See sheet 2
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10
,  
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_______________________________________14 TOTAL -860a COME soiES
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90,

9r

--

9

9

462-751 - Rottom of Rock Socket -
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and joints with some Stop 1 :12
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REC 5.0 -
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n #2 Se--sheet 2
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